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_ BRITISH MADE 


There’s a RIM INR, reptacement 


RADIO VALVES 


for every position 


RADIO ENGINEERS 
Your reputation is in safe 
hands when you specify— 


BRIMAR VALVES 


Now § the time to 


New Zealand Distributors : 


STANDARD TELEPHONES & CABLES PTY. LTD. ~ 
Gi aoe 


Head Office: P.O. BOX 140, UPPER HUTT P.O. BOX 571, AUCKLAND 


SIMPLIFY 


communications 


maintenance 


he new hp 3550A Portable Test Set, 

designed specifically for transmission 

system testing, is especially useful for 

alignment and maintenance of multi- 
channel communication systems. It incorpor- 
ates a 5 cps to 560 kc oscillator with fully 
floating output, a 1 mv to 300 v 5 cps to 
2 mc voltmeter, and attenuator and imped- 
ance matching networks to individually 
match the oscillator and voltmeter to 135, 
600 and 900 ohm lines. 


The solid state instruments are housed 
in a compact case with a_ splash-proof 
cover, and both the oscillator and voltmeter 
operate from internal rechargeable batteries 
or from an ac line. The three instruments 
may be used separately in or out of the 
case. 


The oscillator provides flat frequency 
response and excellent amplitude and 
frequency stability. The highly accurate 
voltmeter provides a db scale for easy 
measurement —72 to + 52 dbm. The 
attenuator and impedance matching unit 
includes calibrate features to eliminate 
insertion loss. Oscillator and voltmeter 
batteries recharge during ac operation. 


Check the specifications for the remark- 
able versatility and convenience .of this 
test set, then contact your hp representative 
or call direct for a demonstration on your 
bench or in the field. 


HEWLETT 
PACKARD 
COMPANY 


Frequency Range: 
Dial Accuracy: 


Frequency Response: 
Output Impedance: 


Output: 


Distortion: 
Hum and Noise: 
Temperature Range: 


Range: 
Frequency Range: 
Accuracy: 


Nominal Input: 
Impedance: 


DC Isolation: 
Noise: 


Attenuation: 
Accuracy: 


Impedance: 
Input and Output: 


Power: 


Dimensions: 


NEW 
portable 
test set 
measures 
gain, 
attenuation, 
frequency 
response 


SPECIFICATIONS 


OSCILLATOR (hp HO7-204B) 

5 cps to 560 kc, 5 ranges 

+ 3% 

+ 3% into rated load 

600 ohms 

10 mw (2.5 v rms) into 600 ohms, 5 v rms open circuit, 
completely isolated 

Less than 1% 

Less than 0.05% 

—20° to + 50° C 


VOLTMETER (hp 403B) 

G.001 to 300 v rms full scale; —72 to -+ 52 dbm 
cps, to" 2 mc 

°C to 50°C, within + 27% of full scale from_10 cps to 
mc, within + 5% of full scale from 5 to 10 cps and 
to 2 mc (on 300 v range, accuracy is + 10% from 1 
2 mc; AC-21A 10:1 Divider Probe allows measurements 
to: 300 v in the 1 to 2 mc range with an accuracy of 
+ 5%); 0°C to —20°C, + 8% of full scale from 5 cps 
to 2 me 

2 megohms, shunted by approximately 40 pf on 0.001 v 
to 0.03 v ranges, 20 pf on 0.1 v to 3 v ranges, 15 pf on 
10 to 300 v ranges 

Signal ground may be + 500 v de from external case 
Less than 4% of full scale on 1 mv range, 3% on 
other ranges 


ATTENUATOR/ PATCH PANEL 

110 db in 1 db steps 

10 db section, error less than + 0.125 db at any step, 
dc to 100 kc; less than + 0.25 db, 100 ke to 1 mc 
160 db section, error less than + 0.25 db at any step 
up to 70 db, less than + 0.5 db above 70 db, from de to 
100 kc; less than + 0.5 db up to 70 db, less than + 0.75 
db above 70 db, 100 ke to 1 me 

600 ohms 

50 cps to 560 kc; balance better than 40 db; frequency 
response + 0.5 db, 50 cps to 560 kc; impedance, 135, 
606, 900 ohms centre tapped. Input includes 10K bridg- 
ing impedance; insertion loss, less than 0.75 db at 1 ke; 
moximum level + 10 dbm (2.5 v into 600 ohms) 


GENERAL 

Voltmeter and oscillator each use a power supply of 4 

rechargeable batteries (furnished, 40 hr. operation per 

recharge (20 hours at —20° C), up to 500 recharging 

cycles). Automatic recharging during ac operation 

82 in. high, 194in. wide, 134in deep. Weight 30% Ibs. 
Data subject to change without notice. 
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Avo electronic testmeter 


A 56 range valve voltmeter for the 
electronic engineer capable of making a 
very wide range of measurements not 
normally covered by this type of in- 
strument. The measuring circuits employ 
very high input resistances even when 
low voltage ranges are in use. 


Avo valve Tester, Type 160 


This portable instrument will check most 
standard receiving or small transmitting 
valves and will produce accurate read- 
ings of mutual conductance. It can be 
easily operated by an unskilled person. 


There is also a full range of AVO Meas- 
uring and Precision Instruments. 


Accurate, dependable 


Test Instruments. you can trust 


Avo Electronic Multimeter 


This 95 range instrument consists 
basically of a highly stable balanced 
valve d.c. millivoltmeter with a full scale 
sensitivity of 250 mV, a radio frequency 
diode head, a decade radio-frequency 
amplifier, voltage multipliers, shunts, 
wattage load circuits and a valve 
stabilised power supply. 


Avo universal measuring bridge, Type 1 


A self-contained mains driven model, 
this instrument has 24 calibrated ranges 
for the measurement of resistance, 
capacitance and induction. 
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Avo valve characteristic meter, Mk. IV 


A most comprehensive bench type Valve 
Tester which will test most standard 
receiving and small] power transmitting 
valves on any of their normal character- 
istics under conditions corresponding to 
any desired set of d.c. electrode voltages. 


Avo transistor analyser 


A portable or mains instrument for 
measuring transistor parameters in the 
grounded emitter configuration. 
Ranges: Current: 0-100 uA, 0-1mA, 
0-10mA, 0-100mA, 0-1A. Voltage: 0-1.5v, 
0-15v, 0O-150v, with a sensitivity of 
20k ohms. The movement is protected 
against damage by overloads. 
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A.W.A. 
COMPLETE MAJOR 
COMMUNICATIONS 
CONTRACT 


The most comprehensive port 
communications and navigation 
system in New Zealand has been 
supplied and installed by Amalga- 
mated Wireless (Australasia) N.Z. 
limited at Whangarei. The 
system embraces base and mari- 
time VHF and MF installations, 
tide recorders, aerial distribution 
networks, echo sounders, hydro- 
eraphie survey equipment and 
radar. 

A few years ago, only large 
ocean-going vessels were equipped 
with radar. The vessel on which 
this radar picture was taken is 
the Whangarei Harbour Board 
tug ‘‘Raumanga’’ which exempli- 
fies the increasing use made of 
sophisticated navigational aids by 
small vessels. The Kelvin Hughes 
‘“Unit’’ radar system, chosen for 
its versatility, makes available a 
series of self-contained units. 
which can be assembled in differ- 
ent ways to make up complete 
radar sets suitable for ships of 
all sizes and types. 


Also . . 


New Products 
Book Reviews 
Serviceman’s Column 


Circuit and Service Data 


THIS NEW X-Y RECORDER * New, exclusive AUTOGRIP* hold-down for any size paper to 11” “ 17" 
* 100 microvolts / inch sensitivity at one megohm input resistance 

CONTRIBUTES SIX * AC input ranges to 5 millivolts / inch 

MAJOR IMPROVEMENTS 

TO THE STATE-OF-THE-ART 


* 120 db common mode rejection at line frequency 
* Multi-contact flat mandrel potentiometers for unprecedented reliability 
* Time sweeps for either axis with automatic reset and adjustable sweep length 


These improvements, coupled with proven Moseley quality and precision, 
Op) make the Model 7000A the most advanced X-Y recorder available today. 


Available, too, is the companion model 7030A, same as 7000A but accepts 
an affiliate of Hewlett-Packard paper to 83” x 11”, without ac inputs. 
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Petters trom Readers 


Sir, 

Some months ago 
noticed a letter in your 
column dealing with the 
publication of a circuit for 
a 6in. TV receiver using a 
VCR 97 C.R.T. 


€ould you please advise 
me when this circuit is to 
be published as I wish to 
construct it. 


GRAHAM HOOK. 


Sir, 

Last January I was read- 
ing your magazine and in 
the Readers’ letters some- 
thing interested me and I 
quote the passage relating 
to a description of a Sin. 
TV set. 

“We intend publishing 
such a set using modern 
components, etc., in our 
March or at the latest April 
issue.” 

Accordingly, I forwarded 
a year’s subscription to your 
office just to make sure I 
received my copy at the 
earliest date. 

I just have to hand the 
May issue and I notice that 
the next magazine in June 


ayo 


still does not describe the 
Sin. TV set. 

I am disappointed and I 
would like to know just 
when, or if, you do intend 
to print the article as was 
your original intention. 

M. LUDWIG 
ZL3BD 


Hell and magazines, dear 
correspondents, are paved 
with good intentions. How- 
ever, as originally promised, 
this construction feature 
will appear just as soon as 
there is space available and 
when the unexpected prob- 
lems encountered during 
construction of the set have 
been overcome. We also 
assure you that magazines 
dealing with the set will be 
forwarded to you hot off 
the press. 

—Ed. 


Sir, 

At the present time I am 
having difficulty in obtain- 
ing a circuit diagram of a 
radio receiver I own. Philips 
Mk. 11 Grand, Extended 
range. Model F.Z. 966A. 
Serial No. 93511. 


Magnetic 
PLUG IN COMBINATION 
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From time to time I[ 
notice you publish circuit 
diagrams of various models 
of radio and television re- 
ceivers in the Radio and 
Electrical Review. Quite 
possibly a circuit of the 
particular model I own has 
been printed in a previous 
issue of the Review. 


I would be most grateful 
if you could advise: 


(1) Whether you are able 
to supply me with the re- 
quired circuit diagram and 
adjustment data of the 
model mentioned above; 


(2) And advise the cost 
of same. 


B. M. G. WHITE. 


We have made inquiries 
concerning the circuit dia- 
gram you request and it 
shall be forwarded to you 
just as soon as it comes to 
hand. 

—Ed. 


Sir, 
Could you please send by 


return if at all possible the 
following information: 


In the back of your Re- 
view ist February, 1964, 
you have a list of technical 
journals. Could you please 


inform me as to where I 
could get any of these. 
BRIAN M. ZUPPICICH. 


We have been advised by 
Technical Books Limited, 
Auckland, that their Wel- 
lington shop at 81 Ghuznee 
Street, Phone 51-137, will 
be happy to arrange sub- 
scriptions for any of the 
Technical Journals listed in 
Radio & Electrical Review. 
We understand that they 
also have on hand sample 
copies of these journals. 

—Ed. 


Subscription 
Concession 
Rate e@e 


We have pleasure 
in announcing 
that we have 
introduced a new 
concession  sub- 
scription rate for 
two-year subscrip- 
tions, 


The rates are 
now - 


12 months 30/- 
24 months 50/- 


SINGLE POLE 
with and without ELECTRICALLY SEPARATE SIGNAL CONTACTS 


with thermo-magnetic switching operation and positive trip 
free mechanism as SWITCH, PROTECTION and 
CONTROL DEVICES for— 

power and control equipments and installations. 


Auckland, C.1. 


| Please send me full information on E.T.A. Switch 
Protection and Control Devices. 


Manufactured by: 


ELLENBERGER & POENSGEN GMBH 


Sole N.Z. Agents: 


S. GORDON ANDERSON LTD. 


15 Mount Street, P.O. Box 1949, Auckland, C.1. 
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The VOLSTAT Constant Voltage Transformer is a 
static electro-magnetic voltage stabiliser and pro- 
vides a most reliable and economic method of 
stabilising A.C. voltage supplies. It has many 
advantages over electro-mechanical devices, 
electronic stabilisers and ordinary magnetic 
stabilisers, some of which are: 


%* Stabilisation action is continuous and automatic. 


% Response time within approximately one cycle 
of the supply frequency. 


%*% No moving parts. 


Ist JULY, 1964 


VOLSTAT 
CONSTANT VOLTAGE 
TRANSFORMERS 


aR Ne 
KERRRS 
Pee ad 


%* Self protecting against the effects of short circuits 
in the load circuit. 


* Output is isolated from input and may be 
connected to earth or primary if desired. 


we Models can be designed to replace the con- 
ventional mains transformer. 


% Small compact design — various forms of 
construction. 


The new CV Series Volstat is the latest design 
released from ADVANCE Engineering Department, 
and is the product of many years of experience 
in voltage stabilisation. 


ADVANCE ELECTRONICS LIMITED ENGLAND 


Sole New Zealand Representatives 


TURNBULL & JONES LTD. 


Auckland Wellington 


Christchurch 


Dunedin 


(\ 
C ae 

FROM THE COMPREHENSIVE RANGE OF Rice — INSTRUMENTS AND EQUIPMENT 
SatN 
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What Is The State Of 
The Art? 
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New thinking in the communications field 
can often more accurately be described as 
putting to practical use the anomalies and 
unusual results which have been discovered 
in earlier years. 


Some technical notes appearing in various 
overseas journals indicate that research is 
finding the present state of communications 
to be capable of considerable improvement. 


The first item of interest is the prospect 
of using a new technique for long distance, 
high frequency radio communication. This 
has been brought to light by the three-year 
studies of a Standford University Research 
Engineer, Dr. R. B. Fenwick. 


Dr. Fenwick has found that signals can 
be made to travel around the world along 
the underside of the ionosphere on what is 
termed R.T.W. (Round the World) paths. 


Normal H.F. long-distance radio com- 
munication depends on bouncing the signals 
back and forth between the earth and the 
ionosphere in large hops, but under these 
conditions the signals are subject to many 
disturbing effects. 


In the new system, two stations would, 
when the normal conditions fade out, change 
to RTW paths. 


The use of the RTW path depends on 
finding a ‘‘Tilt’’ in the ionosphere near each 
station which correctly reflects the signal on 
its way, and then at the other end down to 
the receiver. These signal paths are quite 
practical as the ‘‘tilts’’ in the ionosphere occur 
daily and can be located by suitable ionosphere 
maps such as those produced by radio propa- 
gation laboratories. 


This work has proved the importance of 
ionosphere to ionosphere reflections whose 
existence had been suspected but to a large 
measure ignored. 


Although these reflections are available 
over a given path for a limited time—perhaps 
five or six hours each day—a number of im- 
provements are possible. For example, higher 
frequencies than those predicted by conven- 


tional means may be used, thus making more 
channel space available in the long-distance 
H.F. spectrum. The transmission is_ less 
vulnerable to accidental or intentional inter- 
ference along the ionosphere to ionosphere 
part of the path, and transmission can be 
more reliable over long distance paths. 


As a direct contrast to these effects there 
is another technique which is being considered 
for practical communication circuits, that of 
underground communication. It has been 
suggested that practical ranges of some thou- 
sands of miles might be possible by making 
use of a high resistivity layer which is believed 
to exist under the ground in many parts of 
the world. This layer is thought to be sand- 
wiched between highly conductive layers at 
the surface, and again at depths where high 
temperature conditions exist. This layer forms 
a natural underground waveguide. 


A system using such a guide would have 
great practical significance, particularly in the 
military field. In a recent special issue of 
the I.E.E.E., ‘‘Transactions on Antennas, and 
Propagation,’’ devoted entirely to the subject, 
the various writers indicate that they hold 
out the hope of an extremely attractive Very 
Low Frequency signal path with effective 
shielding against natural and man-made noise 
and interference. Furthermore, they show 
the way to the first extensive and practical 
communication system for deeply submerged 
marine vehicles. 


Not all the scientists agree that these 
layers will support signals for long-distance 
communication circuits, because of the likeli- 
hood of geological faults creating barriers 
similar to those of mountains and hills above 
ground. However, there is some experimental 
evidence to support the ideas and therefore 
sub-surface communication will be an im- 
portant subject for further research. 


Thus two of the present-day conceptions 
have become erroneous overnight, and the 
science of communications has advanced once 
more and will continue to advance for as 
long as men are capable of investigating the 
unknown. 


—I.H.S. 
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THE LATEST AID TO 
SCIENTIFIC TEACHING 


at the 


INTERNATIONAL TRADE FAIR 


==, 
[ paystrom 
id 


LEFT: 


Heath quality and value: 
A complete electronics lab 
for scientists, educators, 
and engineers, ideal for 
teaching electronics to 
graduate and — under- 
graduate scientists, perfect 
for research lab use. All 
equipment factory wired 
and tested. 


RIGHT: 

An outstanding visual aid for all levels of teaching. Demonstrates 
phenomena in electronics, chemistry and physics. Sery mechanism 
duplicates instrument readings on large chart meter. Seven foot 
long roll-up chart contains three meter scales. Operational Manual 
describes popular experiments and demonstrations. 


International Trade Fair— Wellington 
from 20th August to 5th September 


We have taken a stand in the forthcoming “INTERNATIONAL TRADE FAIR” to be held in WELLINGTON 
from 20th August to 5th September, both inclusive. ‘Trade only times are especially arranged on Monday, 
Tuesday and Wednesday Mornings from 9 a.m. to 11 a.m. 24th, 25th, 26th August. During these times only 
invited persons can enter the Fair and this is the best time to obtain proper information in quiet surroundings. 
If you wish to visit us at the American Court Stand 13 please advise and an invitation will be sent you. 

A folder giving details of this equipment is available only from us. We shall be pleased to discuss any points 
with you and we have arranged for someone to be in attendance to show you the operation of the equipment. 


HEATHKIT DOES IT AGAIN WITH THE LATEST AID TO SCIENCE TEACHING. 


Details from 


P. H. ROTHSCHILD & CO. LTD. 


83 Pretoria St., Lower Hutt - P.O. Box 170 - Telegrams “FRANDS” 
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AUDIO AMPLIFIER 
SPECIFICATIONS, CAPABILITIES 
AND MEASUREMENTS 


Last month, we discussed the 
various types of defects which 
an audio amplifier can superim- 
pose on signals which it is ampli- 
fying. This month we contemplate 
discussing some of the technical 
specifications with which we can 
assess the capability of an ampli- 
fier system, or use to compare 
directly one amplifier with an- 
other. To do this, however, we 
must keep our feet firmly on the 
ground and use only reproducable 
and sound technical tests, and not 
allow personal feelings or ideas 
to bias or prejudice the considera- 
tions. 

To enable some logical basis for 
discussion, we will first introduce 
each particular topic by the rele- 
vant test specifications recom- 
mended by overseas authorities. 
We will then discuss these in the 
light of the various test proce- 
dures which have been adopted. 

Performance standards require 
two things, measurement of the 
performance and a statement of 
the conditions under which the 
measurements were made. 

Two overseas groups of manu- 
facturers producing audio equip- 
ment have produced draft specifi- 
eations for expressing the _ per- 
formance of audio amplifiers. 
These are the ‘‘Institute of High 
Fidelity Manufacturers Inc.’’ of 
New York, and the Audio Manu- 
facturers’ Group of British Radio 
Equipment Manufacturers  <As- 
sociation. 

The first of these, in 1959, 
produced a specification entitled 
“The Institute of High Fidelity 


PART I! 


Manufacturers — Standard Meth- 
ods of Measurement for Ampli- 
fiers.’’ This specification, as the 
title implies, is concerned entirely 
with the standardisation of 
measurement methods and no 
attempt is made to indicate any 
particular minimum standard. 

The specification produced by 
the British Radio Equipment 
Manufacturers Association was 
published in 1962 and is entitled 
‘Specification for methods of 
measuring and expressing the 
performance of Audio Frequency 
Amplifiers.’’ This document also 
deals with methods of measure- 
ment and ways of expressing the 
results. 

A third specification is pro- 
duced by the Professional Group 
on Audio of the Institute of Radio 
Engineers (now the I.E.E.E.) and 
is also widely used throughout 
the world as a basic reference 
for test procedures. It is inter- 
esting to note that there are 
relatively few major differences 
between these specifications, in 
many cases the differences being 
the result of a different approach 
to the same topic. 

For instance, let us take the 
much discussed subject of the 
power output from an amplifier. 
The English group’s specification 
uses the R.M.S. or continuous 
sine wave power output across 
the output load, as a basis, whilst 
the American Audio Group use 
what is commonly known as a 
Music-Power output rating. Prac- 
tically, one of these results can 
be closely converted to the other 


in any ease. Neither of the 
American or English Audio groups. 
have included the measurement 
of transients using square waves 
or intermodulation distortion, due 
apparently to the feeling that 
methods for testing amplifiers for 
these characteristics has not yet 
advanced to the point where an 
acceptable method can be laid 
down. 

At this juncture we intend to 
work through the specification 
for methods of measuring and 
expressing the performance of 
audio frequency amplifiers, pub- 
lished in April 1962 by the Audio 
Manufacturers Group of the 
British Radio Hquipment Manu- 
facturers’ Association and take 
some of the more commonly used 
topics for discussion. 


Shortage of space unfortunately 
dictates that we are not able to 
print the full specification which 
is several pages in length. It. 
has been reprinted, however, in 
another Journal which has wide 
circulation in this country and 
reference is made to this journal 
in the list to be found at the end 
of this article. 


Parameters 


In most of the specifications 
which follow, the clause: ‘‘The 
Amplifier shall be operated under 
Standard Conditions of Measure- 
ment except as stated below’’ is 
used to simplify the discussion. 

A summary of these conditions 
of measurement are as follows: 


1. ‘‘Supplies for Mains operated 
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Amplifiers shall be within + 
2% of the rated voltage, except 
where a range of supply voltage 
is quoted in which case the aver- 
age (arithmetic mean) shall be 
used.”’ 


2. ‘Input and Output Termina- 
tions: The input terminals shall 
be fed from a source impedance 
of 10,000 ohms unless other value 
is specified by the manufacturer, 
when, of course, this value should 
be used. The output terminals 
of the power amplifier section 
should be terminated in a non- 
inductive load, the value of which 
should lie within + 5% of the 
stated value for the output load, 
whether or not it forms part of 
the measuring equipment.’’ 

‘‘Measuring Signal: Unless 
otherwise specified, the signal 
should be a sinewave, of 1,000 
c/s + 2% and the R.MS. total 
of all components other than the 
fundamental (distortion products) 
should be less than 1/5 of the 
rated harmonic distortion of the 
amplifier at the particular level 
of measurement. If necessary a 
bandpass filter should be inserted 
to achieve this.’’ 

‘‘Controls: (a) Gain controls— 
all controls whose primary func- 
tion is the adjustment of gain 
shall be set for maximum gain 
for the particular input in use 
unless it is necessary to take 
measurements at a reduced gain 
when the extent of the gain re- 
duction shall be noted.’’ 

(b) ‘‘Tone Controls: Tone con- 
trols or filters whose primary 
function is the adjustment of 
frequency response shall be set 
or switched to the indicated flat 
response position.”’ 

(c) ‘‘Other controls such as 
loudness or presence controls 
which vary both gain and fre- 
quency response shall be set at 
the position of flattest frequency 
response.’’ 


‘“Special Notes with Reference 
to Stereophonic Amplifiers: The 
balance control with stereophonic 
amplifiers shall be set at its indi- 
cated balance position. If separ- 
ate gain controls are provided for 
the two channels they both shall 
be set for maximum gain for the 
particular input in use unless it 
is necessary to take measurements 


at a reduced gain when they shall 
both be tuned down to the same 
extent.’’ 

Note: All measurements shall 
be taken separately for each of 
the channels in a_ stereophonic 
amplifier in turn. 

‘‘Harmonic Distortion: See our 
comments page 14 last month. 
Now the Definition states: ‘‘Har- 
monic Distortion is that part of 
non-linearity distortion consisting 
of sinusoidal components whose 
frequencies are integral multiples 
of the frequency of the sinusiodal 
excitation.’’ 

Method of Measurement: The 
specification states: ‘‘The amplli- 
fier shall be operated under 
Standard conditions of measure- 
ment (see earlier) except as 
below.’’ ‘‘To ascertain the output 
voltage or power at which the 
Harmonie distortion becomes a 
specified value, a distortion per- 
centage meter, which automatic- 
ally sums the power in all the 
harmonies and gives the result as 
a percentage of output voltage 
or power may be used, with, if 
necessary, a high pass filter to 
remove any hum or power supply 
ripple products.’’ 


‘‘Where a single figure of har- 
monic distortion is quoted this 
shall be for a frequency of 1,000 
C7s. © 

“lt itis desired tO plomathe 
characteristic curve for harmonic 
distortion, the amplitude of the 
input signal shall be adjusted so 
that the amplifier output is main- 
tained at the level of the rated 
output voltage or power as appro- 
priate (see later) whilst the 
frequeney of the input signal is 
varied between the upper and 
lower limits where the measured 
harmonie distortion in the ampli- 
fier output is five times the value 
claimed by the manufacturer for 
a frequency of 1000 ¢/s.”’ 

‘“Measurements shall be taken 
et sufficient intermediate fre- 
quencies, including 1,000 ¢/s, to 
enable the characteristic curve to 
be plotted using a logarithmic 
scale for frequency as the abscissa 
and a linear seale for the distor- 
tion as the ordinate.’’ 

There is nothing particularly 
difficult about this part of the 
specification. The requirements 
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are, of course, a suitable signal 
generator, with calibrated at- 
tenuator and band pass filter if 
necessary, a dummy load of the 
correct value and suitable dissa- 
pation ability and a distortion 
factor meter. Some manufac- 
tured amplifiers are capable of 
bettering a figure for total har- 
monic distortion of 1%, a few 
are quoted as capable of better 
than .1%. Note that the distortion 
figures produced by this specifica- 
tion are at rated output, not at 
some lesser figure of say 1 watt 
where the amplifier may be cap- 
able of 10 watts or more. Like- 
wise, the specification does not 
demand the distortion figure at 
maximum output, because con- 
versely the harmonic distortion 
figure is also used as a reference 
for the power output (see later). 

Frequency Response Charac- 
teristic: See page 13 of last 
month’s article for discussion on 


the effects of poor frequency 
response. 
The Definition in the specifica- 


tion states: ‘‘The Frequency 
response characteristic is the 
curve showing the variation of 
gain with frequency relative to 
the gain at 1,000 ¢/s.”’ 

The method of Measurement is 
as follows: 

“The amplifier shall be oper- 
ated under Standard Conditions 
of Measurement (see earlier) ex- 
cept as stated below, and the 
results shall be graphed with the 
frequency as abscissa on a loga- 
rithmic scale and the variation 
of input voltage (in db) as the 
ordinate on an inverted linear 
scale with the input voltage at 
HOOF c/s eat Orde 

(A) Pre-amplifiers (1) The 
Level Response Condition: ‘‘ With 
the amplitude of the input signal 
being adjusted so that the ampli- 
fier output is maintained at the 
level of half the rated output 
voltage, the frequency of the in- 
put signal shall be varied between 
the limits of half the minimum 
to twice the maximum of the 
range of frequencies over which 
the manufacturer claims a level 
response (ie., within + 1 db). 

‘“Measurements of the input 
voltage shall be taken at sufficient 
intermediate frequencies, inelud- 
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ing 1,000 c/s, to enable the 
characteristic curve to be plotted. 

If these tests are made through 
part of the amplifier which has 
controls affecting the frequency 
response then these controls 
should, of course, be set at the 
level condition. Any filters con- 
ditions such as presence, rumble 
or loudness should be switched 
out.’’ 

(2) ‘‘Gain Control Effects: 
With all tone and filter controls 
set to their level position, the 
procedure above is repeated but 
with the input signal applied to 
the least sensitive input, and with 
the gain control set so as to give 
a reduction of output voltage to 
4 of the rated output voltage at 
1,000 @/s.’’ 

(3) ‘‘Bass Control Range: With 
all other tone and filter controls 
set at the level position, the pro- 
cedure in section 1, as above, is 
repeated with the bass control at 
both full ‘boost’ and full ‘cut’ 
positions. 

(4) ‘‘Treble Control Range: 
As for Bass control above.’’ 

(5) ‘‘Filter Controls — where 
fitted: As for Bass and Treble 
above.’’ 


Power Amplifiers: The specifi- 
eation for test procedure states 
with the amplitude of input signal 
adjusted so that the amplifier 
output is maintained at the level 
of 4 of the rated output power, 
the frequency of the input signal 
shall be varied between the limits 
of half the minimum to twice 
the maximum of the range of 
frequencies over which the manu- 
facturer claims a level response 
(with + 1 db). Measurements 
of the input voltage shall be 
taken at sufficient intermediate 
frequencies including 1,000 ¢/s 
to enable the curve to be plotted. 

The procedure shall then be 
repeated, with the amplitude of 
the input signal being adjusted 
to maintain the full rated output 
power over either (a) the same 
frequency range or (b) between 
the frequency limits which require 
a 20 db increase in the input 
voltage over that needed to pro- 
duce the rated output voltage at 
1,000 ¢/s whichever is the smaller 
range.’’ 

Integrated Amplifiers: ‘‘ With 


— . 
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integrated amplifiers (i.e., those 
with preamp and power section 
combined in one unit) the method 
of test as outlined for Preamps 
shall be used but the value of 
the input signal shall be set to 
maintain an output level of firstly 
one quarter and secondly the full 
rated power output as outlined 
for Power Amplifiers above.’’ 

Although time consuming, the 
tests as outlined above are not 
difficult to carry out. The equip- 
ment required is a suitable audio 
oscillator with calibrated attenua- 
tor, and an output voltmeter (a 
calibrated power output meter 
can be used with power or inte- 
grated amplifiers). When com- 
pleted the curves can be compared 
against those prepared by the 
manufacturer, if these are sup- 
pled. If home-built equipment 
is being tested, then the appear- 
ance of the curve will indicate 
any major departure from the 
required response characteristics. 
Similarly, tone control perform- 
ance figures can be assessed as 
can the performance of presence 
and rumble filters, ete. 

The next section we will discuss 
is the one perhaps more often 
quoted (or misquoted) in dis- 
cussions of amplifiers. 

As mentioned earlier, there is 
a large number of kinds of ‘‘out- 
put power watts’’ quoted, and 
these stem from the use of some 
of the following terms applied in 
reference to output power capa- 
bilities. Some of these terms are: 
Sine-wave power (the one we will 
use); steady state power: music 
power (the one used by the 
LH.F.M. as mentioned earlier) ; 
tone burst power; peak power, 
and instantaneous peak power. 
Some of these terms mean the 
same thing, although some give 
values twice as large as others. 

The B.R.E.M.A. Specification 
for Rated Output Power of a 
Power or Integrated Amplifier is 
as follows: 


‘‘Rated Output Power: 
Definition: The rated output 
power is the output power claimed 
by the manufacturer. It is de- 
termined by the power which the 
amplifier is capable of dissipating 
continuously in the stated load 
resistance, at a frequency of 


1,000 c/s without exceeding the 
harmonic distortion claimed by 
the manufacturer.’’ As mentioned 
earlier, the significance of this 
figure should be considered in 
conjunction with the harmonic 
distortion characteristics deter- 
mined earlier in this article. 


Method of Measurement: The 
specification states: ‘‘The ampli- 
fier shall be operated under the 
standard conditions outlined 
earlier.’’ 

To verify the rated output 
power, an input signal at a level 
to produce the claimed rated out- 
put power shall be applied to the 
amplifier for a period of not less 
than 30 seconds and the level of 
harmonic distortion shall then be 
measured (using the method out- 
lined earlier and a_ distortion 
meter) to ensure that its value 
does not exceeed that claimed by 
the manufacturer.”’ 

“If it is desired to measure 
the actual output power (which 
will usually differ from the rated 
output-power in that it will 
probably be higher), the input 
voltage to the amplifier shall be 
increased until the level of har- 
monic distortion claimed by the 
manufacturer (as measured using 
the method outlined earlier and a 
distortion meter) is produced 
along with the voltage across, or 
the power in the stated load re- 
sistance. The power in the load 
is then measured or calculated 
from the measurement of the 
voltage across the load resistance, 
and this power is the actual power 
output of the amplifier under 
test.’’ 

It is also important to re- 
member, in the case of stereo 
amplifiers, whether the power 
figures specified are for one 
channel or a total for both. 

Turning briefly to the other 
methods of power measurement, 
we will discuss the ‘‘musi¢c power’’ 
measurement system. The Ameri- 
can Institute of High Fidelity 
Manufacturers states in the 
‘‘Standard Method of Measure- 
ment of Amplifiers’’ that sine- 
Wave measurements (as we have 
detailed above) must be made 
with all significant supply volt- 
ages maintained at the same 
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A LOW DISTORTION 
AUDIO OSCILLATOR 


Part Ii—_ 


The Power Amplifier 


Last month we deseribed a 
variable frequency audio oscil- 
lator having low distortion figures 
suitable for a variety of audio 
work. As outlined, this oscillator 
was built up as a speaker test 
rig and this month we describe 
a conventional high-quality audio 
amplifier suitable for such pur- 
poses. 


Oscillator Circuit 


The basie circuit was described 
last month but we would draw 
readers’ attention to two slight 
changes in eireuit values. The 
resistor (350 ohms) in the EF80 
cathode has. been altered to a 
potentio- 


wirewound 


500 ohm 


meter labelled ‘‘Distortion.’’ This 
has been suggested by the know- 
ledge that some constructors have, 
or can gain access to, a harmonic 
distortion meter and so can adjust 
the instrument for minimum dis- 
tortion. Our tests indicate that 
a value of 350 ohms will suit a 
variety of EF80 and EL84 com- 
binations so that constructors 
without other test gear can set 
the control to this value. 


The feedback eontrol should 
be set so that oscillation is 
obtained with the minimum 


amount of control advanced. The 
easiest technique is to wind back 
the control until oscillation ceases 
and then advance it so that it 


compensating 
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recommeneces. Do this at several 
points on each range position. 
For reliable operation the control 
Should be advanced about 10° or 
15° above minimum oscillation 
position. 


The Philips trimmers are used 
to obtain balance and _ seale 
‘“‘limitation’’ at the top end of 
the ranges. With this additional 
capacity slight unbalance in the 
wiring can be corrected. In addi- 
tion, the ‘‘all out’’ capacity can 
be increased to limit the frequeney 
ratio to, say, 10:1. 


The cathode resistor in the 
cathode of the EL84 cathode 
follower has been increased to 
330 ohms to improve the distor- 
tion by altering the grid voltage. 


The Amplifier Circuit 


The amplifier is a conventional 
Brimar ultra-linear circuit using 
a Beacon S81 ‘‘screen tapped’’ 
output transformer and will pro- 
vide 8 watts RMS power with 
a distortion level under 2 per cent. 
From 200 ¢/s to 20 ke/s the dis- 
tortion is 1.5 per cent. or less at 
8 watts. 


The circuit has no_ special 
features except that perhaps the 
feedback resistor is lower than 
in a conventional audio-amplifier. 
As the output from the oscillator 
was more than adequate gain re- 
duction due to increased feedback 
could be tolerated to obtain good 
distortion figures. If other output 
transformers (or load impedances 
other than 16 ohms nominal) are 
used the value of the feedback 
resistor may need to be changed. 


Using standard components it 
may be found that the drive to 
grids of the EL84 power ampli- 
fiers will be slightly unbalanced. 
To counter this it is suggested 
that the value of the 100K ohm 
resistor shown in the RH cathode 
circuit of the ECC83 be exactly 
determined by trial. An AG 
multimeter reading AC volts with 
a sensitivity of at least 1000 ohms 
per volt will be needed. A VTVM 
is the ideal instrument. When 
an AC voltmeter is used the load 
placed on the grid drive will be 
fairly high and an equal compen- 
sating resistor will need to be 
placed across the 470K ohm in 
the grid not under test. The 
resistor will be 
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ealeulated from the known sensi- 
tivity of the meter and the range 
chosen (at least the 10 volt 
range). 


Place the compensating resistor 
across the ‘‘lower’’ grid resistor 
and measure and note the drive 
voltage to the ‘‘top’’ EL84. Now 
place the compensating resistor 
on the ‘‘top’’ EL84 and place the 
voltmeter across the ‘‘lower’’ 
EL84 grid. Adjust the ‘‘100K’’ 
resistor to obtain the drive volt- 
age noted above. 


Randomly selected HUL84’s 
appear to match up fairly well 
but constructors may decide to 
obtain DC balance in the EL&4 
plate circuits by cathode bias 
adjustment. For this it is sug- 
gested that the EL84 cathode re- 
sistors be reduced to 220 ohm 
each and the ‘‘earthy’’ end of 
each connected to a 100 ohm WW 
potentiometer the variable arm 
of which is earthed. 


Power Supply 


The instrument described has 
been used off a separate power 
supply of commercial quality. It 
is not known how conventional 
supplies will affect performance. 
At worst the direct HT bar 
B+, Al A in the circuit will need 
to be modified by decoupling. 
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However, it is thought that this 
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eoglotlr 


This is a summary of a joint 
lecture given to the Auckland Branch 
of the New Zealand Electronics 
Institute on the 15th June by Mr. V. 
Baker, of Allied Industries, and 
Mr. J. Howe, of E.D.A.C. 

Mr. Baker outlined the historical 
and commercial aspects of colour 


television together with details of 
personal experiences gained during a 
world trip last year. 

Mr. Howe: followed on with a 
discussion of various technical aspects 
involved in transmission and reception 
of colour television. 

This is the first of many lectures 


television 


Introduction 


Last year Mr. Baker visited 
those countries that were trans- 
mitting colour television and also 
had a look at some experimental 
work on colour TV that was being 
carried out in various countries. 
By talking to people who were 
using colour TV sets, seeing them 
in. production, and listening to 
some of the comments from people 
undertaking experiments, the 
speaker was able to give the 
following overall impression. 


Colcur television is not new, in 
fact in 1928 Baird demonstrated 
low definition colour pictures as 
an extension of his black and 
white experiments, but it was not 
until 1951 that Columbia Broad- 
casting System commenced com- 
mercial transmission on 405 lines. 
This was not compatible and a 
C.B.8S. type colour receiver would 
not reproduce normal monochrome 
transmissions. 

Meanwhile, R.C.A. were work- 
ing on a dot sequential system, 
which, although not entirely satis- 
factory, formed the basis of the 
current American system called 
N.T.S8.C. after the National Tele- 
vision Systems Committee, that 
was set up to determine a suitable 
standard system for use in the 
U.S.A. 


Transmission of colour pictures 
on the N.T.S.C. system commenced 
in 1954, and has gone ahead to 
the position where today, the 


United States has over 400 colour 
transmitters operating, and it is 
expected that sales of colour re- 
ceivers will exceed one million 
this year (1964), rising to a prob- 
able two and a half million in 
1967. 


Quality of Colour Television 


Mr. Baker felt the difference 
was like comparing black and 
white slides with projected colour 
transparencies and went on to say 
that there is no doubt colour tele- 
vision, being received as the de- 
signers of the equipment intended, 
is first class and brings a com- 
pletely new medium of mass com- 
munications. 


Cost of Colour Television 


Currently, the cheaper colour 
receivers are selling in the United 
States for about 400 dollars, or 
about three times the price of 
a black and white set. There are 
no small sets or portables as yet, 
and there are still some technical 
difficulties in having a moveable 
set. This is due to the effect of 
the earth’s magnetic field, and it 
is not advisable to move a colour 


receiver from its installed posi- . 


tion. The cost of producing colour 
programmes is very high and be- 
cause of this, the number of hours 
of colour transmission is limited, 
and a large proportion of the 
eolour transmitters cannot origin- 
ate their own programmes, but 
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which the N.Z.E.1. hopes to publish 
in this magazine in an endeavour to 
enable those who do not or cannot 
attend regular meetings to have the 
knowledge which is so ably offered. 
It will also allow members of the 
different branches to know more of 
the others’ meetings. 


By PETER WATTS 


are tied to a network. Because 
the N.T.S.C. is a compatible 
system, monochrome transmissions 
can be received during periods 
when colour is not available. 


Production of the picture tubes 
is quite a complicated procedure 
and requires a custom building 
process to ensure that the shadow 
masks line up accurately with the 
dots of coloured phosphors on the 
face of the picture tube; and it 
is to a large extent the cost of 
the picture tube that makes the 
colour receiver so much dearer 
than its black and white counter- 
part. 


The production of the chassis 
and cabinetising, while a little 
more complicated, is down to a 
production system at R.C.A.’s 
plant, which was producing nearly 
10,000 receivers a week last year. 


Colour Television in Other 
Countries 


Japan has a colour television 
service using the N.T.S.C. system, 
but they employ a smaller 16in. 
picture tube in most of their sets, 
and while Mr. Baker was im- 
pressed with the quality of pro- 
ducts and components, and the 
production organization and effici- 
ency, he did not see a good 
colour transmission. Most receiv- 
ers he inspected did not seem to 
be capable of being adjusted to 
give the results seen in other 
countries. 
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The question of adjustment is 
one that calls for special mention. 
Most of the criticism of colour 
television in the United States is 
owing to the inability of the user 
to get a satisfactory colour hue 
and saturation balance, and if the 
three colours that make up the 
eolour picture are not correctly 
balanced it gives pictures an un- 
natural effect, such as is seen 
with some of the less popular 
35mm. colour films on the screen, 
or when films are exposed to in- 
correct colour temperatures. 


In France, a system of colour 
transmission called S.E.C.A.M. is 
claimed to overcome the above 
problems, among other things, and 
for some three years British tele- 
vision engineers have been carry- 
ing out tests with a view to 
evaluating the advantages of 
S.E.C.A.M., and also a system 
making similar claims, called 
“P.A.L., which was developed in 
Germany. 


At a recent C.C.I.R. meeting in 
London, delegates failed to agree 
on a standard for colour television 
for Europe, and it would now 
appear that Great Britain will 
have to decide on the U.S. system 
of N.T.S.C., although S.E.C.A.M. 
has many followers. * 

Great Britain has reached a 
point where decisions on colour 
television have to be made if they 
are going to commence commer- 
cial colour television by 1966, and 
this is a date envisaged by some 
members of the industry. The 
B.B.C. are now carrying regular 
experimental transmissions of 
colour pictures and although most 
of those seen were slides, the 
speaker was impressed with the 
co-operation between the B.B.C. 
engineers and the development 
engineers at the commercial 
laboratories. The receivers he saw 
in England and Holland were not 
like the receivers in the United 
States. They were more like big 
commercial racks and looked most 
elaborate and expensive, but he 
believed two or three English 
manufacturers are well advanced 
with their plans to produce 
domestic colour receivers, even 
though there was no colour equip- 
ment demonstrated at the last 
Radio and Electronics Show. at 
Earls Court. 
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Colour Television Servicing 


This has had as much adverse 
publicity as did the service of 
black and white receivers when 
television commenced in New 
Zealand. 


In the United States, R.C.A. 
have been one of the major 
manufacturers of colour receivers 
since colour started in 1954, and 
they have provided their own ser- 
vice for their sets in all areas. 
The records they have kept show 
that colour receivers require only 
slightly more service than a mono- 
chrome receiver. 


Recently, some. new manufac- 
turers entered the colour picture 
tube business with 24in. 90 degree 
square tubes, and this has im- 
proved both the appearance and 
compactness of the receivers, al- 
though it raised the price by about 
090 dollars. 


Colour Television in 
New Zealand 


In conclusion, Mr. Baker went 
on to say that he expects Aus- 
tralia to have colour transmissions 
within four years and predicts 
that New Zealand should have it 
about two years later, or about 
1970, but pointed out that the 
big question is: Will our Govern- 
ment let us have it? 


With the knowledge that colour 
television is not such a remote posst- 
bility here as is generally thought, 
we are certain many readers will find 
a summary of Mr. Howe’s talk of 
great interest. Part of the evening 
was taken up in showing slides 
describing much of the equipment 
discussed and although it is not 
possible to present this side of the 
lecture here, it is hoped that the 
following will prove of definite 
value. 


Fundamentals of Light. 

It is generally known that light 
is an electromagnetic radiation, 
similar to radio waves but much 
higher on the frequency spectrum 
with wavelengths between 3800 


and 7800 A° (Angstrom Units 
10-19 meters) or 380 to 780 um. 
(Milli-microns 10-° meters). The 
colour of light is dependent on 
the predominant wavelength. Each 
eolour does not have a specific 
wavelength, but covers a narrow 
band of wavelengths with red 
occuring at about 6500 A°, green 
around 5500 A° and blue about 
4500 A°. 


Colour 


A colour has three character- 
istics: brightness, hue and satura- 
tion. The first, brightness, is the 
already familiar component of 
monochrome reproductions used 
in black and white television and 
photography, whilst hue is depen- 


-dent on the predominant wave- 


length, and _ saturation is a 
measure of the purity of the 
colour and is determined by the 
narrowness of the waveband. For 
example, red and pink have the 
same predominating wavelength 
and therefore the same hue. Red, 
however, has a greater saturation 
than pink. 


For reproduction of colour the 
simplest case of three primary 
colours is used. In film processing, 
mixing dyes or paints, the three 
primaries red, yellow and _ blue 
are used in what. is called a 
subtractive mixing system. This 
stems from the fact that the 
eolour of an object appears to 
be a certain colour because it 
reflects that colour, and absorbs 
all the others. In this subtractive 
system it is theoretically possible 
to begin with white and subtract 
from this all the colours or pig- 
ments and eventually have black. 


GREEN 


BLUE é 


MAGENTA 


FIG.1. THE COLOUR TRIANGLE 


On the other hand, coloured 
rays of light combine in what 
is known. as an additive system. 
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FIG.2 SHOWS SPECTRUM LOCUS EMBRACING WHOLE RANGE 


The three primaries in this case 
are red, green and blue and the 
units are selected on the basis 
that equal amounts of each pro- 
duce white light. 

This additive system is, of 
course, that which is used in all 
proposed colour television systems. 


Colour Representation 


It is possible to represent the 
additive system graphically, quite 
simply, by use of the Colour Tri- 
angle—an equilateral triangle in 
which the vertices represent the 
three primaries and each side the 
result of mixing the varying 
amounts of the colours at each 
end. This is shown in Fig. 1, 
where equal quantities of red, 
green and blue produce the 
complementaries cyan, magenta 
and yellow at the mid-points of 
opposite sides. The centre of 
gravity of the triangle, C, repre- 
sents white, obtained by mixing 
any colour or complementary, or 
all three primaries, or all three 
complementaries in all cases ‘in 
equal quantities. 

The Colour Triangle is defec- 
tive, however, in that spectral 
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colours cannot be plotted within 
it, and Fig. 2 illustrates the 
Chromaticity Diagram, showing 
the spectrum locus embracing the 
whole range of colour occuring 
in nature, relative to arbitrary 
X, y axis. This diagram is de- 
rived from a spatial representa- 
tion of a colour as a point in 
a two dimensional figure. The 
theory behind this is too complex 
for discussion here, however it 
may be taken that the spectral 
colours are represented on the 
horseshoe locus and that all 
colours may be represented within 
the curve. Once again point C 
represents white light and all 
points or co-ordinates near this 
tend towards white. 


With reference to Fig. 2, it 
ean be seen that colours R, G, B 
form a triangle corresponding to 
the F.C.C. standard colour tele- 
vision primaries which are used 
in a practical system. The colours 
outside this triangle are not really 
missed and a three colour tele- 
vision system proves quite ade- 
quate. 


The Chromaticity Diagram 
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therefore defines hue by angular 
direction, and saturation by dist- 
ance from C.. 


Physical and 
Psychological Aspects 


There are many different whites 
which may be considered in .the 
Chromaticity Diagram, however 
the standard I.C.I. Iuminant C, 
derived from a combination of 
daylight and sunlight, is gener- 
ally accepted. 


In practice, there are many 
problems caused by illumination 
variations but adaptation of the 
eye compensates for these to a 
large extent. For instance, after 
viewing monochrome on a green 
phosphor cathode ray tube such 
as the VCR 97, the eye gradually 
adjusts to accept this as standard. 


Also, the eye has a response to 
different wavelengths, as shown 
by the luminosity function of the 
eye in Fig. 3. Colours tending 
green and purple are seen in 
mininum detail (this permits 
transmission of these colours in a 
narrower bandwidth). .The eye 
actually sees some colours as being 
brighter than others even when 
all are projected with equal 
energy. 


Further, persistence of vision 
permits integration of + colours 
sufficient to overcome the flicker 
effect, of which most readers will 
be aware through knowledge of 
motion films. 


Colour Transmissions 


A brief history of the develop- 
ment of the present-day systems 
is given in the first section of * 
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FIG.3. LUMINOSITY FUNCTION OF 
THE HUMAN EYE. 
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this article and consideration will 
be given mainly to the operation 
of the N.T.S.C. system. 


In colour television transmis- 
sion it is necessary to transmit 
the three components previously 
mentioned, brightness, hue and 
saturation, and there are three 
basic means of doing this: 

1. Separation in space—as in 
closed circuit television with 
three separate coaxial cables. 

2. Separation in time—known 
as time sequential systems 
which eventuated Field, 
Line and Dot Sequential 
Systems. 

3. By position in Frequency 
Spectrum — allowing simul- 
taneous transmission. 


N.T.8S.C. System 


Without going into the various 
pros and cons regarding choice 
of system it is sufficient to say 
that the N.T.S.C. System uses 3, 
in that it basically transmits 
brightness as the video waveform 
with colour information on a high 
frequency subcarrier as _ two 
chrominance components. In other 
words brightness and chromaticity 
are transmitted rather than prim- 
ary colour components. 


Luminance 


The brightness information, or 
luminance signal, will require full 
video channel bandwidth identical 
to that used m monochrome 
transmissions at 5 Me in a 625 
line system. This means that the 
N.T.S.C. System is fully com- 
patible and monochrome trans- 
mitting equipment will transmit 
colour, while colour signals pro- 
duce perfectly satisfactory pic- 
tures on black and white re- 
ceivers. The symbol for luminance 
is Y and with reference to Fig. 3, 
the luminosity function diagram, 
the following expression is ob- 
tained: 

Y = 0.30 KR + 0.59 G+ 0.11 B 


Chromaticity 


The chromaticity information 
or chrominance signals provide 
information on hue and satura- 
tion. 


Since the eye has less resolu- 
tion for chromaticity changes 
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than for brightness changes, the 
chrominance signals can have a 
smaller bandwidth than _ the 
luminance signal. 


The chrominance signals are 


termed I and Q, the In-Phase and 
~ Quadrature 


Signals, and _ the 
colour is therefore transmitted by 
varying the two chrominance 
signals, which are amplitude 
modulated and phase modulated, 
on a subearrier at 90° as shown 
in Fig. 4. This is a basic repre- 
sentation of what is known as 
the Phasor Diagram. These sig- 
nals effectively modulate two 
carriers of identical frequency, 
but differing in phase by 90°, 
which are then added to give 
the resultant subcarrier signal R. 

The chromaticity is therefore 
given by the amplitude and phase 
of the subcarrier component (Re- 
sultant R) with the amplitude 
representing saturation, and the 
phase representing the hue of 
colour. The frequency of this 
subearrier is near the limit of 
the video band and to avoid 
interference with the video signal 
must be an odd multiple of half 
the line scanning frequency and 
is chosen as 4.429687 Me for 625 
line systems. 

The In-Phase signal, I, has a 
bandwidth of 1.5 Me and is trans- 
mitted with unequal sidebands, 
whilst the Quadrature signal, Q, 
has bandwidth of 0.5 Me and is 
double sideband. 

This may be seen in Fig. 1 
as dotted lines where the fullest 


BLUE 


FIG.4 BASIC PHASOR DIAGRAM 


use of the bandwidth is made by 
arranging the two chrominance 
components so that the Q signal 
conveys information relating only 
to colours lying along the green- 


magenta axis, and the I signal 
to those on the orange-cyan axis. 
Because of the reduced sensitivity 
of the eye to colours along the 
green-magenta axis, a narrower 
bandwidth can be used for the 
Q signal. By equating I and Q 
as below, 

1 = 0:60 fi =30.23; CG —20,32..6 

Q = 0:21:R.~ 0.52-G +.0.31 B 
it can be seen that absence of any 
colour, that.is when R = .G.= B, 
I and Q reduce to zero producing 
white or grey, i.e., neutral colours 
occurring in many scenes. 


The sound signals, as well as. 
the luminance, are transmitted in 
the normal way, as in a black 
and white television system, by 
modulating the vision and sound 
carriers. 


SECAM System 


This system is similar to the 
N.T.S.C. in that it transmits a 
luminance and two chrominance 
signals, however only the lumi- 
nance and one chrominance signal 
are transmitted at a time. That 
is, one chrominance signal altern- 
ates with the other on alternate 
lines. This necessitates use of a 
delay line and other costly com- 
ponents. 


Also, the luminance signal is 
transmitted over the entire band- 
width of the video channel and 
the chrominance signal as a 
frequency modulation of a sub- 
carrier. 


P.A.L. System 
The P.A.L. System is even 
closer to =N:T.S.C> and - differs 


mainly in that the phase of one 
of the two simultaneously trans- 
mitted chrominance signals is 
phase reversed by 180° on alter- 
nate lines. The receiver may or 
may not use a delay line to obtain 
cancellation of phase error. 


The remainder of this lecture 
was taken up describing the 
equipment used, including vidicon 
and orthicon colour cameras, re- 
ceivers, test equipment, and so 
on, and it is not possible to cover 
this in one article, however it is 
hoped that further articles de- 
scribing some of the above in more 
detail will be published in the 
near future. 
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values as under ‘no signal’ con- 
ditions. 

The Electronic Industries <As- 
sociation of the United States 
defines music-power output as a 
single-frequency power obtained 
at 5% total harmonic distortion 
or less when measured immedi- 
ately after the sudden application 
of a signal and during a time 
interval so short that supply 
voltages within the amplifier have 
not changed from their no-signal 
values. 

Both standards, in essence, have 
defined the same performance 
aspect of an amplifier, ie., the 
power output at a given distortion 
level for signals of short duration 
As nexisti“in’ musi¢e:! ~The vonly 
significant difference is that the 
E.LA. specifies a 5% distortion 
value, whereas the I.H.F.M. sets 
no such parameter; however, the 
L.H.F.M. do recommend that the 
distortion level at which the 
power output is measured is taken 
as the amount of total harmonic 
distortion as specified by the 
manufacturer. This rated distor- 
tion is usually of the order of 
4 to 1%. 

Where does the similarity be- 
tween the English and_ the 
American methods lie? If we 
used a source of stabilised power 
supplies on the equipment under- 
going the tests under the British 
system, so that the full signal 
voltage conditions remained the 
same as the no-signal condition, 
then the results obtained from 
the two methods should be in 
close agreement. 

One important factor which 
should be investigated in ampli- 
fier systems is the matter of 
input-sensitivity. The B.R.E.M.A. 
specification on Sensitivity states: 
Definition: ‘‘The sensitivity of an 
amplifier shall mean the input 
voltage level in millivolts or volts 
which when applied to the input 
terminals of an amplifier oper- 
ating under standard conditions 
of measurement will develop. the 
rated power output across the 
load of a power or integrated 
amplifier.’’ 

The method of measurement is 
simply as follows: ‘‘The amplifier 
shall be operated under standard 
conditions and to each input in 
turn an input signal is applied, 


and adjusted, to develop rated 
output power; the voltage of this 
signal is the sensitivity for that 
particular input. 

Two other factors which are 
sometimes not discussed in ampli- 
fier specifications but which are 


quite important are Damping 
Factor and Stability. The 
B.R.E.M.A. specification for 


Damping Factor is as follows: 


‘“‘Damping Factor is the ratio 
of the rated load impedance to 
the Internal impedance of the 
amplifier.’”’ The method of 
measurement is set out as fol- 
lows: ‘‘The Amplifier shall be 
operated under the Standard 
Conditions of measurement except 
as below, and a 50 ¢/s signal of 
amplitude to produce one quarter 
of the rated output power in the 
rated load shall be appled at 
the input. 


The voltage across the output 
shall be measured and recorded 
as V2 then without adjusting the 
input the load is removed and 
the open circuit output voltage 
shall be measured and recorded 
as Vl. The Damping factor is 
calculated from the formula 

V2 ene 
DEF 3 —————— 
Neve 

Since the source and _ load 
resistance are effectively in series, 
there is little to be gained in 
obtaining a damping factor 
greater than 30 or so. 

Now. turning to the condition 
of stability. The B.R.E.M.A. 
specification defines stability of 
Power or Integrated Amplifier as 
follows: ‘‘Stability is the ability 
of an amplifier to operate without 
the generation of spurious oscilla- 
tions when used with a capacitive 
load. 

The method of Test requires 
the amplifier to be operated under 
the standard  eonditions of 
measurement except as_ stated 
below. 

The amplifier is first operated 
with a capacitor. connected across 
the output with no other load. 
If the amplifier is claimed to be 
unconditionally stable, the test 
shall be made with a range of 
capacitor values in steps of 0.01 
mfd to 0.1 mfd and in steps of 
0.1 mfd to 1.0 mfd. If, however, 
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no special claims are made for 
the equipment, the value of the 
capacitor shall be such that its 
reactance at 200 ke is equal to 
the nominal impedance of the 
output being used. This condition 
of operation simulates conditions 
of capacitive loading which are 
not likely to be exceeded in 
domestic installation. 

With a wide-band oscilloscope 
connected to the output the trace 
shall be examined for evidence 
of spurious oscillation under the 
two conditions (1) no input to 
the amplifier and (2) with a con- 
tinuous sine wave input signal of 
constant amplitude which is swept 
over the frequency range of 
10 ¢/s to 70 e/s, the amplitude 
of this signal shall be equal to 
the sensitivity voltage of 1,000 
c/s. If no spurious oscillation is 
found the amplifier shall be 
deemed to be stable for that par- 
ticular condition of operation. 

This concludes our discussion 
of some of the tests for evaluating 
the performance of an amplifier. 
The logical use of these tests will 
enable a potential purchaser or 
constructor to examine a _ piece 
of equipment in a way which will 
answer any particular question 
which may be in doubt. 

The Author wishes to acknow- 
ledge with grateful thanks the 
following references which were 
used in the preparation of this 
and the preceeding article: 

Audio Frequency Standards of 


the Audio Manufacturers’ 
Group of British Radio 
Equipment Manufacturers’ 


Association as published in 
Radiotronics, Vol. 27, No. 10, 
October, 1962. 

“How to Make Music-Power 
Measurements,’’ by D. R. von 
Recklinghausen, ‘‘ Electronics 
World,’’ June, 1961. 

‘High Fidelity Poeket Book,”’’ 
by W. E. Pannett, A.M.1E.E. 

‘‘Random  Reflections,’’ by 
B. J. -Simpson, “haa 
tronics,’’ Vol. 27.) NG wip. 
June, 1962; and’ ~Voleuem 
No. 3, March, 1962. 

‘‘Radio and Electronic Labora- 
tory Handbook,’’ by M. G. 
Scroggie. 

‘Radio Designers’ Handbook,’’ 
Fourth Edition, by  F. 
Langford-Smith. 


puiuips MINIWATT transistorpack 


@ cuts down stock investments 

@ simplifies type selection 

© improves quality and efficiency 
in AM-radio servicing 


It's "it’’! Just one flat pocket-sized pack with 10 
transistors + 1 diode to fit practically any AM- 
renewal job. 

Simply slide the cover for at-a-glance determination 
of the right replacement. All 11 types are carefully 
selected, fast-moving and tuned to daily workshop 
practice. Their original equipment-quality ensures 
uniformity in characteristics. 


Free with every pups MINIWATT [l0+]] transistor pack a 
full 68-page booklet with complete technical data 
and usefull diagrams. Contains also an extensive 
interchangeability guide for over 1800 types. 


ELECTRICAL 
P.O. Box 5124, Auckland 


PHILIPS 


ENDUSTRIES, OF 
Box 2097, Wellington ° 


PHILIPS [10+]] AM 


transistor pack offers 
11 semiconductors of 


equipment-quality to replace 
350 different types 
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OC44,. 0645; OCI; & 
2xOC12, 2x OCT4, 
OC75, AF116, AF117 

+ OA79 


Ask your distributor today 


for pues MINIWATT [10+] 
AM transistor packs! 


poitips MINI WATT 


LIMITED 


Retail price: £6.15.3. 
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BELL 


Model 5 D63 


Alignment Instructions 


EQUIPMENT REQUIRED 


2 Output meters. 
1 Voltmeter. 
1 Non-inductive trimming tool. 
1 Signal generator to cover: 455 ke/s. 
600 ke/s. 
1400 ke/s. 
7 Mc/s. 
18 Mc/s. 


Set wave change switch to B/C: position. 
Connect output meters across speaker voice coils. 


Switch on receiver and check the following voltages: 


E.C.L. 86 ANODES 250 V 
E.C.L. 86 SCREEN ) 200.0 
REV Ge Le STAGES — )o2210-¥ 
Sereen and LF. and R.F. STAGES 85 V 
Feed to triodes of E.C.L. 86 190 V 


Measure voltages off station. 


Check output of each channel for balance with 
audio signal from signal generator. 


Set signal generator to 455 Ke/s and modulation 
to 30%. 


Fully close gang. 


Turn volume and treble controls to maximum 


positions. 
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EF 89 


of BOLAR'GANGSTYPE #CIO.4'3\ ns nea et ane | 
lpwwoslil2|s | « WAFEBIE! 1 «CRAM 
lersa le lo [rele swiTcH —~o BC 
ecu [slo [pale ee gen 
cies _| fest Beta ias 
Pitan le boos Amie [ee es Ra 


ALL VOUAGES MEASURED UNDER NO SIGNAL 
CONDITIONS WITH V, T,.V.M. 
FREQUENCY COVERAGE 
QC. S35KCA — 1650KCA, 
Sw 6MCK— 20MCA4 
49METRES— IGMETRES 
IF FREQ 455KC4S 


DIAL STRINGING 
REAR VIEW 


Set generator to 455 Ke/s. Connect 37 ohm of 
signal generator output to grid of EBF 89 via 
a .01 MFD condensor. Connect earth lead of 
generator to chassis. 


1. Tune top slug of second I.F. transformer for 


maximum output. 


2. Tune the bottom slug of second I.F. transformer 


for maximum output. 


3. Remove generator from grid of E.B.F. 89 and 


connect to grid of E.C.H. 81. Tune bottom slug 
of LI. transformer for maximum output. 


Tune top slug for maximum output. Repeat 
steps 1-4 until no change is found in the adjust- 
ment. 


Remove generator from mixer grid. Remove 


01 M.F.D. condensor. 


LE 
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R | HAMILTON 


5D63 


ECH8| EBF89 2x EC(D86 2 x E(C)L86 


KBG92 


00 
= 
PS 


Q 
TYPE 302 


v SX6H 
!OoP 
—— nq 
wf S9x6H 
ogee aad | 
h 230VAC 
| 5 eK US 
6sv 7\ 
BELL RADIO TELEVISION CORP LTD AUCKLAND NEW ZEALAND Seen SA 
Connect 37 ohm output of generator to aerial Turn wave change switch to s/w and set signal 
lead. Earth lead to chassis. generator and receiver to 7 Mc/s. 
Check that pointer of receiver is set to markers 11. Tune s/w oscillator coil slug to 7 Mc/s. 
on dial. 


12. Tune s/w R.F. coil slug for maximum output. 
5. Set signal generator and receiver to 600 Ke/s 


and tune B/C oscillator coil slug to receive 13. Tune s/w aerial coil slug for maximum output. 
600 Ke/s. 14. Set receiver and signal generator to 18 Mc/s 
6. Tune B/C RF. coil plug for maximum output. and tuner s/w oscillator trimmer to 18 Mc/s. 


Tune B/C aerial coil slug for maximum output. 15. Tune s/w R.F. trimmer for maximum output. 


Set receiver and signal generator to 1400 Ke/s 16. Tune s/w aerial trimmer for maximum output. 


and tune B/C oscillator trimmer to 1400 Ke/s. Repeat steps 11-16 until no change is found in 
the adjustment. 


eee et, Peitanent forma cia outpu For all adjustments keep the signal generator 


10. Tune B/C aerial trimmer for maximum output. output no higher than necessary. To give accurate 
Repeat steps 5-10 until no change is found in results check operation of receiver on both bands 


the adjustment. and gram. 
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GET HIGHER POWER OUTPUT 
IN NEW EQUIPMENT DESIGNS 


Now! Use and specify the RCA-6146B/8298A. This new RCA 
Beam Power Tube at once brings more power in new equipment 
designs and extended tube life in renewal use. In existing 6146, 
6146A and 8298 sockets, RCA-6146B/8298A can give extended 
life while offering OEM designers increased power capability. 

A direct result of RCA’s power-tube research, the RCA- 
6146B/8298A permits higher plate dissipation (35 watts max. 
CW ICAS) for increased plate current. It also offers all the 


AMALGAMATED WIRELESS (AUSTRALASIA) N.Z. LTD. 


2nd Floor, Commerce House, Wakefield Street, P.O. Box 830, bert Tel. 43-191. 


P.O. Box 1363, P.O. Box 2084 
AUCKLAND CHRISTCHURCH, 
Tel. 16-548. Tel. 62-158. 
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GET EXTENDED LIFE WHEN 
REPLAGING 6146, 6146A or 8298 


advantages of improved performance and mechanical stability 
that only RCA “Dark Heater” technology provides. At norma! 
heater ratings, capabilities are: 85 watts CW output (ea>? 
at 60 Mc; 50 watts CW output (ICAS) at 175 Mc. 


In fixed station use, 6.3 volts is the recommended value 
for the tube’s “Dark Heater.” In mobile service, the tube 
operates efficiently over a range of heater voltages from 5 volts 
to 8 volts. 


P.O. Box 1026, 
DUNEDIN, 
Tel. 88-058. 


P.O. B 
PALMERSTON "NORTH. 
Tel. 83-671. 
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RADIO, 


SERVICEMAN’S COLUMN 


Transistors and Television 


This has got nothing to do 
with transistorised TV but refers 
to the two subjects separately. 


Transistor radio servicing, more 
particularly as it applies to im- 
ported receivers, involves quite 
different techniques from that 
needed in valve radio (what else 
can you eall it?) servicing. 

With locally produced tran- 
sistor sets, the serviceman at least 
has the backing of the manufac- 
turer who is usually willing and 
able to provide all possible assist- 
ance, with both service informa- 
tion and spare parts. This is 
just as true whether the sets are 
of N.Z. design or are simply 
produced here under license. But 
with overseas models things are 
rather different—-service informa- 
tion and parts are not so easily 
obtained. I don’t doubt that many 
Japanese manufacturers may be 
quite co-operative but even so 
import restrictions do have their 
effect. Don’t imagine this is the 
only reason for imported spare 


parts being hard to come by 
though as witnessed by the 
following. 


I had been endeavouring to 
obtain a certain type of volume 
control from a local manufacturer 
of ‘‘made under license’’ receivers 
but had been advised ‘‘Out of 
stock awaiting further supplies 
now on order.’’ After receiving 
the same reply twice in a period 
of about two months and with no 
indication of when stocks would 
be forthcoming I decided to make 


the inquiry direct to the sales. 


manager who happened to be an 
old friend, and this is the reply 
I received: ‘‘We just can’t get 
any sense out of the Japs about 
this matter.’ 


So it seems a certain amount 
of inefficiency is not unknown 
even in the Land of the Cherry 
Blossom. 


I received another dutback with 


a high-priced supposedly high 
quality Japanese multimeter re- 
cently too. After less than twelve 
months’ use the thing started to 
develop erratic readings on all 
ranges. I imagined that there was 
a faulty connection somewhere— 
there was, too—but not in the 
wiring, in the moving coil itself. 
Our old friend ‘‘green spot’’, but 
I must admit I’d never had a 
case in a meter coil before. After 
a couple of letters had been ex- 
changed with the N.Z. agents they 
finally came up with the frank 
statement that the meter was now 
an obsolete model and the manu- 
facturers were no longer able to 
supply replacement parts. How 
nice! If they were not just pass- 
ing the buck, this state of affairs 
doesn’t give me much incentive 
to buy Japanese products particu- 
larly as the manufacturer con- 
cerned is one of the largest and 
best known in the country. How- 
ever, I did buy another Japanese 
meter but this time of a different 
brand and then only after making 
quite sure that the agents actually 
had a full range of spare parts 
in stock. 

Well to get back to transistors. 
After seeing so much of Japanese 
designs it was with some interest 
that I was recently able to 
examine one of the very latest 
English models—it wasn’t in for 
service either, I might add—and 
after having a good look at the 
‘“works’’ I was quite impressed. 
It was a quality job throughout, 
though, for instance it was 
equiped with a  Goodman’s 
speaker. As for performance, 
although only a 6 transistor model 
it knocked spots off most 8 tran- 
sistor sets. I know this statement 
may be only a matter of opinion 
but I hope that at least it is an 
unprejudiced opinion. One thing 
which was not a matter of opinion 
though is that the receiver in 
question was all British in that 
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Conducted by J. Whitley Stokes 


there were no components of other 
than - British manufacture. So 
what? So it’s rather unusual, as 
there are not many English and 
even American manufacturers who 
don’t use some Japanese compon- 
ents in their products nowadays. 


And now from transistors to 
television. Have you ever won- 
dered why some TV manufac- 
turers put certain controls on the 
front and others on the back? 
As far as we in this country are 
concerned, I suppose it is largely 
a matter of following overseas 
practice, but even so there is 
still some difference of opinion 
amongst designers. I’m thinking 
of hold controls majnly—some 
manufacturers have always had 
both hold controls on the back 
arranged as what might be called 
‘““semi pre-set.’’ That is, there are 


please turn to page 35 


BLANK CHASSIS 


MADE 10 ORDER 


Chassis in Aluminium Alloy 
( Corrosive resistant with twice the strength 
of Aluminium to 8.5.5. 1470, NSS ). 
We are especially set-up to handle 
economically small quantity orders. 
Preferred height Ce 
We can generally offer a 2 day service. 


WHEN ORDERING PLEASE STATE: 
Lx Wx HX material gauge and whether 


inside or outside mounting flange. 


Example of Single Prices: 
7*x 3"x 2°x 20g. = Wf 9 
7"x 5° x 2" 20g. = 10/6 


Chassis in mild stee/ or in larger quantities 
can also be ee, 


Note our new factory address 
Inductance Speciatists ... 


Cameron Rd. South, Greerton, Tauranga. 
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A SERVICEMAN’S 
VIBRATOR TESTER 


This unit was made to order 
for an Auckland firm which re- 
quired a simple and easy to 
operate tester for bulk testing or 
for use by servicemen handling 
car radio work. Due to its sim- 
plicity it can be used by non- 
technical personnel. 

As ean be seen from the dia- 
gram the tester is basically a 
conventional vibrator power sup- 
ply equipped with a dummy load 
in series with which is a 0-50mA 
meter. As it was designed to be 
used in conjunction with a battery 
eliminator, no provision was made 
in the unit itself for any metering 
on the input (primary) side. 

If a ear battery is to be used 
in place of an eliminator it is 
recommended that a 0-16 volt 
voltmeter and a 0-5 ammeter be 
used in the battery circuit. There 
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by J. Whitley Stokes 


is room on the panel to accom- 
modate three meters if the layout 
is altered accordingly. In passing 
it might be mentioned that the 
accuracy of the output reading 


‘depends on the accuracy of the 


input voltmeter. Do not rely too 
much on the built-in meters in 
commercial eliminators without 
first checking their accuracy. 

The only controls are the two 
switches; Sl switches the input 
for 6 or 12 volt operation and 
also inserts resistors in the 6X4 
heater and indicator lamp ecir- 
cuits, S2 switches the 
circuit to accommodate synchron- 
ous or non-synchronous vibrators. 

In order to simplify arrange- 
ment on the input side the two 
separate primary windings are 
permanently connected in series 
and ‘‘tapped down”’ in the 6 volt 


Head Office: 
Wellington. 


Finance 
for Manufacturing 
and Block Discount 

for 
Hire Purchase 


Branches ana 
Representatives 
throughout 

New Zealand. 


AN 
AA 
~ 


output - 


position. This results in lowered 
efficiency which is overcome by 
inserting 1 ohm equalising re- 
sistors R1, R2 when in the 12 volt 
position. 

These resistors were each con- 
structed by winding 6? inches of 
1/32’’ x .005’’ Nichrome ribbon 
on small strips of mica approxi- 
mately 14’’ x #’’ in size, and 
fastening the ends of the windings 
with Beacon rivet lugs. Resistors 
R38, R4 were constructed in the 
same manner using 16 inches and 
32 inches of 31 B+S Nichrome 
wire respectively. 

As only three different types 
of vibrators were to be tested, 
namely 4-pin, 6-pin and octal 
base, only three sockets have been 
incorporated. However, a blank 
socket has been provided and may 
be used for any other type which 
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is commonly encountered, e.g., the 

7-pin split-reed type. The wiring 
has been arranged to enable vibra- 
tors with either shunt or series 
fed driving coils to be accommo- 
dated. 


Construction 


The unit was constructed on a 
stock size 11’’:x 8’’ x 3’’ Birma- 
brite chassis, and as it was to 
be used flat on a counter or bench, 
was fitted with a bottom cover 
plate equipped with four rubber 
bumpers. 

After all punching and drilling 
had been done the chassis was 
finished in hi-bake hammertone 
enamel which gives a hard wear- 
ing surface of pleasing appear- 
ance. The sockets used to hold 
the various types of vibrators 
were Amphenol ring-mounting 
type, and were selected as being 
the neatest and having the most 
professional appearance. How- 
ever, their use requires the special 
Amphenol punch which leaves a 
key projecting from the edge of 
each hole. The writer happened 
to have such a punch on hand 
but there is no reason why flange- 
mounted McMurdo sockets cannot 
be used, as in any case they will 
be more readily available. Ganged 
toggle switches were used in pre- 
ference to the rotary wafer type 
as it was considered that they 
are more positive in operation and 
more rugged in use. 
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The construction is quite 
straight forward and requires no 
special precautions. The only 
thing which needs a word of ex- 
planation is the ganging of the 
toggle switches. This is accom- 
panied by drilling a 5/64’’ hole 
through the knob of the toggle 
on each switch and then, after 
the switches are mounted, insert- 
ing a link pin to gang each pair. 
Drilling is facilitated if a small 
flat is first filed on the side of 
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VIBRATOR 


each toggle. 


As for the link pins, 
any convenient piece of small 
diameter rod will do, even a 
piece of galvanised baling wire. 
The writer used a piece of bicycle 
spoke! After insertion the ends 
should be chpped off and _ filed 
down flush, and unless they are 
a tight push fit it is advisable 
to solder over the ends to prevent 
any movement. 


Calibration and Operation 


After wiring up, the unit is 
calibrated with a known good 
vibrator as follows: The input 
lead is connected to the battery 
eliminator which is set to give 
a standard output of 6v. or 12v. 
as required, the sliding clip on 
R6 is then adjusted to give a 
reading of 85mA on the output 
milliammeter. Once this has been 
done it should require no further 
adjustment. In use it is only 
necessary to set the two toggle 
switches before inserting a vibra- 
tor—an instant reading will be 
available in the case of a syn- 
chronous type but in the case of 
non-synchronous types it is neces- 
sary to wait until the 6X4 warms 
up when the unit is first switched 
on from cold. A new vibrator 
should read close to 35mA and a 
reading of under 30mA is an 
indication of a defective or worn 
vibrator. 


Eso: ERE 
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The SHF Radio Link 


Comes Of Age 


The history of the development of SHF (3,000 to 30,000Mc/s) 
by microwave communication links is traced from the _ early 
experiments up to the present day. The present situation is 
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briefly reviewed and some of the facters which will influence 


future developments are discussed. 


Introduction 


As with many new techniques, the fundamental 
principles of microwave propagation were fairly 
well understood before any practical application 
was seriously attempted. The original theories of 
electromagnetic waves were more directly applic- 
able to wavelengths of this order than to the longer 
waves which were the first to be utilised. Indeed, 
a number of early experiments were conducted in 
this part of the spectrum, the small physical 
dimensions and dissociation from ground-wave pro- 
pagation being a considerable advantage. Unfor- 
tunately the lack of suitable sources of power 
prevented any convincing demonstration of their 
practical application. 

In the 1930s, demonstrations of beyond-the- 
horizon propagation by Marconi, and point to point 
communication by Clavier, in the UHF band indi- 
cated the possibilities of this form of transmission. 
At abont the same time the various modes of wave- 
vuide propagation were described by Carson, 
Southworth and others. 


The demands made on the technical resources 
of countries involved in the Second World War 
interrupted much of the work on the development 
of microwave communications in 1939. At the same 
time, the efforts devoted to radar investigations 
fostered the technique and design of devices at 
higher and. higher radio frequencies. Although the 
priorities determined by the course of the war gave 
radar precedence over communications in the U.K., 
the latter benefitted by the considerable technical 
effort applied to microwave technique. 


Second World War Developments 


The shortage of materials required for the 
manufacture of cables to provide military com- 
municaticn networks created the need for a radio 
system having comparable capacity to that of the 
carrier telephone system, greater security than that 
provided by VHF radio systems and with a degree 
of mobility. . . 


Two main classes of valves were being devel- 
oped for use in radar equipment. One, developed 
‘for radar transmitters, produced a very high peak 
‘power operating under pulse conditions. The other 
was a low power CW. oscillator, for the receiver. 
Neither of these applications called for any special 
modulation characteristics, so that few valves 
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were suited to the normal methods of speech modu- 
lation. Two particular types of valves were selected 
as potentially suitable for communication equip- 
ment; a two-cavity klystron developing 250 watts 
and a small split-anode magnetron developing 4 
watt. Both were modified to operate at a wavelength 
of about. 6°5 em to avoid X and C-band radar. 
Neither had a linear amplitude or frequency modu- 
lation characteristic; however, two transmitters 
were designed using pulse modulation, the speech 
signals varying the mark-space ratio. 


At about the same time an eight-channel multi- 
plexing equipment was developed by allocating 
sequential pulses to each of the telephone channels 
in turn. This form of time-division multiplex with 
pulse-width modulation was directly applicable to 
both transmitters. 


The high power equipment was ultimately used 
in 1942 for propagation tests between Aden and 
Berbera, a distance of 180 miles, with aerials a few 
feet above sea level, using surface-ducting pheno- 
mena. 


The low power equipment was mounted in a 
trailer and was known as the British Army Wire- 
less Set No. 101. It consisted of duplicated trans- 
mitters and _ receivers, eight-channel multiplex 
channelling equipment, including telephone cable 
terminations and signalling units, CRT display, 
test unit, and duplicated petrol - alternator sets. 
Separate aerials for the transmitter and receiver 
were mounted on the roof of the vehicle. These 
consisited of centre -fed paraboloids connected to 
the equipment by means of flexible circular wave- 
guide. The aerials could, alternatively, be mounted 
on 60-foot transportable towers especially designed 
for this purpose. 


The two projects were initiated in October 
1941 and the first production equipments of the 
low power type were delivered in January 1944. 
Two of these were set up between Ventnor and 
Beachy Head, in the south of England, for experi- 
mental purposes and switched between Ventnor 
and Cherbourg shortly after D-Day. This long 
overseas path suffered from deep fading, due to 
strong sea _ reflections, which was_ successfully 
countered by using an additional elevated aerial to 
provide space - diversity. The two aerials were con- 
nected to the working and standby receivers which 
had their AGC circuits cross-connected. The video 
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(pulse) output circuits were connected in parallel 
to the multiplex equipment. 


With the advance in Northern Europe the link 
was extended eastwards, and a further Cross- 
Channel circuit established between Dover and 
Boulogne. This was ultimately extended to 
Luneburg, 230 miles inside Germany. This system, 
which was engineered by the British Signals 
Research and Development Establishment, may 
well claim to be the forerunner of the present 
pattern of repeatered SHE radio systems. Co-opera- 
tion with the U.S. Signals Corps resulted in the 
production of equipment such as the AN/TRC6 
(which went into service at the end of 1945). These 
incorporated a number of improvements which 
had been tried out experimentally in the U.K. but 
which could not be incorporated in production 
equipment. 


The main disadvantage of the system was that 
all channels were reproduced at voice frequency. 
This provided a ready access at any station, but 
the telephone channels could not be extended, as a 
group, over conventional cable circuits, without 
the use of additional frequency-division multiplex 
equipment. This disadvantage was not serious for 
low capacity systems having a free use of the 
spectrum. In addition, pulse modulation had the 
distinct advantages of requiring very low orders 
of amplitude and phase linearity, and of tolerating 
intereference signals and reflections of considerable 
magnitude. Pulse regeneration circuits maintained 
a reasonable signal-to-noise ratio down to the 
threshold level of the receiver. 

The commercial practice of increasing the 
capacity of cable circuits by frequency-division 
multiplex telephone channelling equipment was 
well .established by the end of the war. Further 
expansion of existing systems was economically 
obtained by the addition of further cables in the 
came ducts, or along the same pole route. There 
was little incentive to accept the relatively un- 
proven medium of radio transmission. In any ease, 
for them to be considered seriously, it was impera- 
tive that microwave radio relay systems should 
aceept the same form of channel grouping. Except 
where cable route construction presented serious 
difficulty, the radioink was, therefore, not a 
serious competitor. Apart from a few VHF links 
across stretches of water, the multichannel radio 
system was virtually non-existent. 

However, the post-war need to distribute tele- 
vision programmes provided a stimulus, since few 
eable circuits had sufficient bandwidth, and the 
demand for telephone circuits to accept both tele- 
vision and telephony signals restricted the choice 
to single or double sideband amplitude modulation 
or frequency modulation. The difficulty in achieving 
adequate frequency stability or amplitude linearity 
resulted in the general use of frequency modula- 
tion. Several frequency-modulated VHF systems 
had already been developed, and-the translation of 
the signal to the higher frequency bands, by addi- 
tion or multiplication processes, was limited mainly 
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by the efficiency and power output of the final 
stage. Although several reasonably efficient klystron 
amplifiers had been produced for operation in the 
SHE band, they were not generally used for link 
transmitters. The Klystron established itself as a 
high power amplifier for tropospheric scatter 
transmitters, but for the link function the triode 
was used until the travelling-wave tube was devel- 
oped. The travelling-wave tube not only provided 
adequate gain, bandwidth and power for the link 
application but, in alternative forms, a low noise 
factor and a high gain for receiver and repeater 
equipments. 


During this period, however, klystron oscilla- 
tors and allied valves were developed with reason- 
ably linear frequency-modulation characteristics, 
permitting direct modulation of the transmitter 
valve. These led to a second class of equipment used 
for the transmission of multi-channel telephony 
and television signals. A typical example of the 
former was the British Army Wireless Set B70, a 
portable equipment produced for military use, hav- 
ing a capacity of twelve telephone channels (the 
complete transmitter -receiver, excluding the 
channelling equipment, weighing about 40lb. with 
a power consumption of 100 watts). This type of 
equipment has also become established as a more 
sophisticated system, for fixed station operation, in 
the 7000 Mc/s band, having about 1 watt output 
and a capacity of 300 to 960 telephone channels or 
one television channel. 


The directly-modulated systems, with one or 
two exceptions’, repeat the modulation-demodula- 
tion process at each repeater station, which means 
that the carrier frequency base band level and 
response, over each section, are not rigidly related. 
The extension of such a system over an international 
circuit places very exacting requirements on the 
individual units and on the setting-up and main- 
tenance of the system. 

With the heterodyne type of system it is usual 
to produce the frequency-modulated signal at a 
frequency of 70 Me/s. This is added to a stable 
oscillation of the appropriate frequency, amplified 
in a TWT or triode amplifier, and radiated. At 
repeater stations this signal is either heterodyned 
to 70 Mc/s, amplified, and retranslated into the 
SHF band, or amplified directly by means of a TWT 
amplifier and re-radiated with a suitable frequency 
shift. The carrier frequency and baseband char- 
acteristics are then mainly determined by the 
terminal equipment. The performance of both types 
of system is dependent on the linearity of the fre- 
queney modulation and demodulation processes, 
and the phase-linearity of the circuits carrying the 
KM signal. A departure from the ideal results in 
inter-modulation distortion, which, together with 
the thermal noise inherent in any form of. trans- 
mission, must be maintained to certain minimum 
standards. 

These minimum standards having been set for 
the various types of communication circuits by 
C.C.LF. and C.C.1.T., it was equally important to 
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establish comparable cireuit quality over radio 
links. C.C.LR. subsequently made recommendations 
for the essential equipment parameters and _ per- 
formance standards, to ensure that composite 
systems would integrate to provide the desired 
overall circuit quality. These tended to foster 
development along the lines of established technique 
rather than to promote new approaches to the 
general problem. Although pulse-modulated and 
and amplitude-modulated systems are not excluded 
as a solution to the problem, the emphasis is un- 
doubtedly on FM system, as already outlined, and 
covers frequency bands for which equipment tech- 
niques have been established. It should not be 
inferred that systems apart from national trunk 
circuits necessarily follow the same standards; 
many military and specialised communication links 
depart radically from the pattern described. 


The Present Situation 


Although two decades ago the UHF and SHF 
bands offered a potential traffic capacity many 
times that already exploited for communications, 
it soon became apparent that, at least in the more 
highly developed countries, no extravagance in 
bandwidth could be tolerated. 

The extent of the present SHE systems, and 
the capital investment involved, is such that what- 
ever alternatives are available in the next decade, 
they will continue to function, basically, in their 
present form. It may be inferred that, in general, 
these systems can meet the present demands for 
communications with acceptable circuit quality, 
reliability and operating costs. It does not, how- 
ever, preclude the possibility that demands for 
specialised forms of communications may not take 
advantage of alternative forms of propagation and 
modulation, or widely different frequency bands, 
nor does it mean that the design has reached 
finality. The cost of the service provided by broad- 
band systems may be reduced by a decrease in 
capital and maintenance costs and/or by an in- 
crease in the capacity of the system. The former 
is of interest to under-developed countries, where 
the immediate revenue is limited, and the latter to 
highly developed countries, where the service may 
become saturated during peak periods. A reduction 
of cost, together with the availability of subscriber 
trunk dialling will, no doubt, increase the demand 
by private subscribers for trunk circuits. 


The Future Pattern 

The development of new techniques in allied 
fields may well indicate the trend in microwave 
radio relay design. Already the association of 
semi-conductor and miniaturisation techniques have 
led to more compact assemblies with greater reli- 
ability, and low power consumption. 

Any innovation must be considered in terms of 
an equipment with an operational life of around 
fifteen years, forming part of a vast communication 
network. Although this might be expected to ineul- 
eate a conservative approach to the engineering of 
equipment for this purpose, the need for higher 
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standards of performance, and increased capacity, 
has resulted in the introduction of many new 
devices and techniques. 


Of the ferrite devices, the isolator is already 
established as a means of absorbing reflections from 
waveguide components. The circulator permits the 
interconnection of a number of waveguides without 
mutual interaction. Together, the isolator and 
circulator provide an elegant means of connecting 
a number of broadband systems to a common aerial 
and feeder assembly. 


The horn aerial, having a broader bandwidth 
and generally superior characteristics to the well- 
established paraboloid, permits simultaneous opera- 
tion on several SHE communication bands and may 
well involve the development of further ferrite 
components. 

Although semi-conductors have been known in 
rudimentary form for a very long time, and the 
transistor since 1948, it is the last few years that 
have seen the extensive application of monocrystal- 
line solid state devices to communications. It is 
difficult to foresee, in some cases, which of the 
many variants will establish itself for a particular 
purpose. For example, the tunnel diode is inferior, 
as a receiver input amplifier, to the parametric 
and maser amplifier, but it is marginally better 
than the TWT amplifier, and is more convenient 
than any of these. Transistor oscillators, amplifiers 
and varactor multipliers enable stable carriers to 
be generated in the SHF band, without the use 
of thermionic valves. Apart from the basic broad- 
band equipment, many of the ancillary functions 
may well be performed by semi-conductor devices. 
Their advantages over their thermionic and electro- 
mechanical counterparts include compactness, low 
power consumption, absence of ‘‘warm-up’’ time, 
and reliability. In addition, most require only low- 
voltage supplies which are easy to generate and 
stabilise. 

It is possible that new circuit techniques made 
available by the use of semi-conductors may have 
more than a superficial influence on the broadband 
system. The problems which originally excluded 
single-sideband amplitude modulation in favour of 
FM were associated with carrier stability and 
amplitude linearity. 

Although narrow-band FM systems exhibit an 
““WM improvement,’’ by the utilisation of a wider 
bandwidth than required by an equivalent AM 
system, the current wideband systems carrying 
1800 channels, or combined telephony and _tele- 
vision, exhibit an appreciable degradation (because 
a channel deviation of 140 kc/s may be associated 
with a baseband frequency of up to 8024 ke/s for 
an 1800-channel system). A single-sideband system 
would provide a uniform and much higher mini- 
mum signal-to-noise ratio with considerable 
economy of bandwidth. 

The SSB system requires a carrier stability of 
the order of 1 part in 101°. While this may not be 
realisable with entirely independent simple oscil- 


Jators (and they would be required whenever — 
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access to the baseband is necessary), a partially 
suppressed carrier or pilot transmission might 
achieve it. 

At low frequencies, the lack of amplitude line- 
arity is offset by the application of negative feed- 
back. At very high frequencies, the transit time 
within the valve, particularly with klystrons and 
travelling-wave tubes, precludes the use of sufficient 
feedback without a serious reduction of bandwidth. 
Although semi-conductor devices exhibit finite 
transit time, it is possible that feedback techniques 
may be applicable. 

A further advantage of the SSB system lies 
in the fact that once the signal has been generated, 
by well-established methods, it has merely to be 
translated to and from the SHF band. The SSB 
‘‘modulator’’ may be designed to give a prescribed 
linearity, since this is mainly. a function of level, 
whereas the FM modulator and demodulator rely 
on the characteristic of a valve or resonant net- 
work, neither of which may be completely defined. 

The SSB signal is more tolerant of echoes, and 
the phase characteristic of the circuits through 
which it passes. Both of these considerations be- 
come increasingly important as the bandwidth of 
the FM system is increased. 


Conclusion 

Whatever new techniques are applied to SHF 
links, two main targets exist. The first is the 
further development of the networks already in- 
stalled in the highly developed areas, particularly 
North America, Europe and Japan, to obtain maxi- 
mum utilisation of the spectrum and par excellence 
performance. The second is to provide systems 
which are inexpensive, reliable and easy to main- 
tain for countries with low national income and 
limited technical resources. 

It has been shown repeatedly that the pro- 
vision of a reliable telephone service promotes a 
rapid increase in the demand for cireuits. At the 
same time, the need to distribute television pro- 
grammes to provide national coverage, makes it 
essential for any progressive country to provide a 
sultable network. 
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A Supply tor Transistorised & other Hybrid Equipment 


How many times have you, our 
readers, been in the _ position 
where, having assembled some 
piece of transistorised equipment, 
you have turned to the battery 
you were using previously, only 
to find that it is flat? It is for 
people such as you, in fact for 
all servicemen, development 
laboraties, and experimenters, that 
this power unit will prove to be 
one of the most useful pieces of 
equipment in the workshop. 

This supply will deliver, from 
an A.C. mains source, a low ripple, 
well regulated 6 or 9 volts D.C. 
at currents up to 500 mA. As 
such is adequate for powering 
much of the transistorised equip- 
ment such as radios, tape record- 
ers, and portable gram units. 


The unit described in the ac- 
companying notes is built around 
a small transformer and choke 
manufactured by Beacon Radio 
Ltd. The transformer, Type No. 
R 115, has a secondary winding 
with 9 volts output, and also two 
taps on the same winding to give 
6 volts output, both these voltages 
measured at the output of the 
filter under average load. The 
No. C 58, and two electrolytics 
of preferably 1000 mfds. capacity 
at 12 to 15 volts working voltage. 
Two rectifiers are used in a full 
wave systems, and any pair of 
silicon rectifiers capable of 
4 ampere maximum current will 
serve admirably. Rectifier types 
suggested for this supply are 
R.C.A. types IN3254, IN1763, or 


Philips/Mullard Type OA210. 
(For further details regarding 
silicon rectifiers, see ‘‘Looking at 
Silicon Diodes,’’ Sept. 1963.) 


The output terminals of the 
supply are both isolated from the 
ease so that either positive or 
negative lead can be earthed at 
another point. This is done mainly 
to avoid possible short cireuit 
conditions occurring when test 
equipment is being used. 


The circuit also shows a switch 
controlling the mains input, to- 
eether with another switch select- 
ing the’’6 or 9 ‘volt tapes 
metering facility for current with 
its attendant 50/500 mA shunt is 
very useful as a check on equip- 
ment connected to the supply. To 
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protect the power unit as a whole 
and the metering equipment as 
well, a 500 mA fuse should be 
included in series with one side 
of the supply. Polarised terminals 
or connections well labelled are 
recommended, as reversal of volt- 
age polarity on some transistorised 
equipment can destroy the equip- 
ment. 


The supply is shown con- 
structed in a small metal cabinet, 
with the terminals, switches, 
panel lamps and meter located on 
the front panel. The chassis is 
conected to the earth lead of the 
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three-core mains lead. All the 
components with attached leads 
are mounted on a small sub- 
chassis at the back of the panel, 
whilst the condensers, rectifiers, 
ete., are assembled across a small 
insulated panel with connection 
tags fixed to it. 


Once assembled, the unit can 
be tested for a _ suitable load. 
The output voltage variation from 
current loads of say 10 mA to 
500 mA is less than 4 volt, which 
is adequate for most applications. 


Author’s footnote — Beacon 
Radio Ltd. advise that they now 


produce two models of simple 
power units similar to that de- 
seribed above, without the switch- 
ing or metering facilities. These 
are produced for those who desire 
to purchase a complete unit, for 
a similar application or for build- 
ing into other equipment. 


The types are listed as follows: 
M.P.1 — 6 volts 0.5A. 
M.P.2 —9 volts 0.5A. 


Further enquiries regarding 
these units or the R 115 trans- 
former and C53 choke should be 
addressed to Beacon Radio Ltd. 


NATION-WIDE INSTRUMENT EXHIBITION 


British Instruments 
““Do the Rounds ”’ 


A visit to each of the four 
main centres by the Dawe repre- 
sentatives over the past few weeks 
has created considerable interest 
in this Company’s more recently 
introduced electronic test equip- 
ment. Concentrating on Sound 
measuring and Acoustic equip- 
ment some ten instruments were 
on show and the four available 
patterns of Dawe Sound Level 
Meters were of especial value in 
view of the current upsurge of 
interest in noise measurement and 
reduction. These ranged from a 
simple Sound Level Indicator 
covering the range 40 dB _ to 
120 dB (Type No. 1408) to the 
type 1419A octave Band Sound 
Level Meter covering octaves 
from 125 ¢/s to 4Ke/s and Sound 
Pressures from 24dB to 140 dB 
in addition to A, B, or C Weighted 
Sound Levels according to BS 
3489. To complement the Sound 
measuring equipment was an 
acoustic calibrator of the falling 
ball pattern (1417) suitable for 
quick checks of S8.L.M’s to + 2dB 
and also shown was a Third 
Octave Filter (1463A) suitable 
for use with Dawe’s Standard 
Sound Level Meter. 

In the audio generation field 
three instruments were shown— 
the 443 Audio Sweep Oscillator, 
the 412 B Pulse Generator, and 
the 419¢ White Noise Generator. 
The latter two were of particular 
interest, being of the ‘‘new’’ 


The measurement 


Dawe styling. 
and band analysis of noise was 
adequately covered by the instru- 


ments mentioned above but 
further information could be 
obtained from the 1466A Statis- 
tical Analyser on show. This 
instrument, when fed from a 
Sound Level Meter, displays on 
eyclometer type dials the number 
of times the sound level exceeds 
three predetermined levels over 
a 20 dB interval at any point 
in sound levels from, say, 30 dB 
to 100 dB. Sampling rates from 
10 a second to 1 in 10 seconds 
allow quite fast level rises to be 


recorded if need be. A_ total 
count of the number of samples 
taken is also available. Discussion 
with Mr. Len Carter, Elekon 
(Overseas) lLimited’s manager, 
made it clear, nevertheless, that 
the Statistical Analyser is not the 
enswer to impact noise analysis. 
This, he said, was a kind of noise 
that defied simple instrumen- 
tation. 

In later issues we will report 
in detail on several of the instru- 
ments mentioned above but, in 
the meantime, further information 
can be obtained from the agents 
Elekon (Overseas) Limited. 
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(NEW ZEALAND) LTD. 


IS THE 
NEW NAME 
OF 


BRITISH GENERAL 
ELECTRIC CO. LTD. 


GE.C. (NEW ZEALAND) LTD. 


HEAD OFFICE: 31 Taranaki Str on Wellingto 
MANUFACTURING DIVISION: Collier & Be any 
Wellington. 
pare sia Sime AT: Auckland, Hamilto ua, 
isbo apie almerston No oe We it ae 
Chris tchur ihe Dunedin and In gill. 
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200’ Microwave Radio 
Mast at Tolsford Hill, 
England. 


New Telephone 
and Television 
Links between 
London and 
France 


Important new microwave links, worth about £175,000 are 
to be provided between London’s new 600-foot Post Office 
Tower and Lille in Northern France. This equipment will 
boost the number of international telephone circuits and also 
provide a permanent 625-line Eurovision television link to 
replace the present temporary system. Shown here is_ the 
200-foot microwave radio mast at Tolsford Hill, near Folkestone, 
England. 


The new installation features the very latest transistorised 
microwave equipment suitable for up to 1800 two-way telephone 
circuits between the Post Office Tower, London, and the Tolsford 
Hill mast. Telephone circuits will be carried from there to 
Lille by an existing microwave link completed in 1959 and by 
a further new link of 600-circuit capacity. Television signals 
will be carried to Lille by the existing link. 


Manufacturer: Standard Telephones and Cables Limited. 
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NEW 
F & P Flowrator 


A versatile 
flowmeter 
that keeps 
up with 
changes 


When your process requirements 
change, the F & P Flowrator 
changes right with them. Range change? Just snap out the 
old tube and snap in the new. Change to a corrosive fluid? 
Higher pressures? Added vibration or surges? Just take out the 
O-ring seals and put in packing glands — without disconnecting 
the fittings. Flowrator flow ranges run from 0.59 cc/min to 
37.0 gpm (water); 43.5 scc/min to 132.6 scfm (air). Rangeability 
12.5:1. Pressure ratings to 600psig. Temperature rating to 400 F. 
Rotatable end fittings, stock delivery, lots of optional features. 
Ask for catalogue 10A3500. 


® Ask for details of this Flowrator which makes the first 


major advance in meter design in many years from the:— 


SOLE NEW ZEALAND AGENTS 


GE £. C. GOUGH LTD. 


P.O. BOX 873 _— PHONE 62-254 — CHRISTCHURCH 
P.O. BOX 8150 NEWTON — PHONE 16-100 — AUCKLAND 
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Serviceman’s Column 


Continued from page 23 


knobs fitted to the shafts even 
though they are accessible only 
from the rear of the set. 

On the other hand some manu- 
facturers started off with both 
hold controls on the front, then 
made the horizontal hold a pre- 
set whilst still retaining the 
vertical hold on the front. The 
reason for this being that it was 
considered necessary to have the 
vertical hold ‘‘out front’’ in order 
that it could be readily adjusted 
for best interlace. However, any 
front control must be considered 
as a “‘user’’ control and _ the 
majority opinion seems to favour 
as few user controls as possible. 
So do I! Not that all users are 
quite clueless when it comes to 
getting the best picture, but where 
the finer points like interlac- 
ing are concerned, they are quite 
beyond the average user. If the 
design can be arranged so that 
the receiver will retain interlace 
over long periods without adjust- 
ment so much the better for all 
eoncerned. I notice N.Z. Pye has 
only just recently relegated the 


vertical hold to the rear, being 
one of the last major manufac- 
turers to do so. By comparison, 
a five year old English Pye I 
look after has both hold controls 
as screwdriver pre-set adjust- 
ments, 

Still on the subject of controls 
I must admit that not only do 
I favour as few user adjustments 
as possible but also I like to see 
the range of such controls re- 
stricted to that which gives the 
minimum effect necessary to get 
the best picture under varying 
conditions. It seems to me that 
if the range of any control is 
excessive it will make it all the 
more likely that the user will have 
difficulty in securing the optimum 
setting. For example, it has been 
frequently said that the contrast 
control is one of the most difficult 
for the user to master, how much 
more so if its range is such that 
by turning to minimum it is pos- 
sible to lose the picture entirely! 
Similarly where the range of the 
vertical hold control is sufficient 
to allow two or more complete 


LABORATORY REPORT 


Kitset Component Substitution Boxes 


Two small, but useful, kitsets 
have recently been assembled and 
are worthy of short comment in 
this column. These are the EICO 
models 1120 capacitor substitu- 
tion box and the R.T.M.A. resist- 
ance box. Both units are of iden- 
tical size, 64in. x 32in. standing 
3in. high over the terminals with 
plastic cases and metal panels. 

The capacitor box gives 18 
values of capacity from 100 pf to 
.22 uF suitable for standard work- 
ing voltages. The resistance box 
has 36 values available from 15 
ohms to 10 megohms spread over 
two selector switches, one giving 
values up to 10K ohm and the 
other 15K ohm up. The low or 
high range is selected by a shder 
switch on the panel. 

Assembly and wiring were 
straightforward but the capacitor 


box took longer to wire as the 
capacitors could not be neatly 
spread about the selector switch 
wafer due to the larger values 
being fairly long. The capacitor 
box took some 90 minutes to as- 
semble and wire as against 60 
minutes for the resistance box. 
Whilst we hope it is unusual, it 
must be reported that the resist- 
ance box was received without 
any resistors whatsoever—a_ real 
setback to someone wanting to 
make an immediate start. 

The values of both resistors and 
capacitors are within + 10% as 
specified and the resistors are 1 
watt rating carbon types. 

Both boxes should be most use- 
ful in the service shop, and in the 
laboratory where the cost of de- 
cade boxes is not warranted. 

W.L. 


pictures to be obtained when 
wrongly adjusted, many users 
have difficulty in recognizing this 
condition as being what it is, even 
though they may be quite capable 
of making adjustments to stop 
rolling, 

Some owners request the ser- 
viceman or dealer to adjust the 
controls to get the best picture 
and state they will be left un- 
touched apart from perhaps an 
adjustment of the volume. It is 
a nice thought that the state of 
the art has advanced so far that 
a set can be switched on day 
after day without needing any 
adjustment, but the ‘‘leave every- 
thing alone’’ owner is quite help- 
less when a visiting grandchild 
does a bit of knob twiddling un- 
beknown to him. In such cases 
he feels sure something has gone 


‘wrong with the set for after all 


how can he know what to expect 
if something: is wrongly §ad- 
justed—he never touches any- 
thing ! 


adit 


Ih A Af ps icomn 


Our radio broadcast universal 
replacement cols will replace any 
damaged aerial, RF or osciHator 
coil. Designed to assist you in 
mamntaining , tirst - class service to 
your chents. 

Aerial Type 40 
aes 7ype 45 
Osc. Type 4/ 
Write for ahanment procedure 
Sheet N? 5/40 


New factory address: 
Cameron Rd. South, Greerton, lauranga 


Inductance Specialists ... 


Back Copies 
of “R. & E.” 


Periodically inquiries are received 
for back numbers of ‘‘Radio and 
Electrical .’’ A few copies of 
the issues since the publication 
changed hands (ie. April 1961), 
are available from the publishers: 
The Magazine Press Ltd., Lumley 
House, 10 High Street., Auckland. 
(P.O. Box 1365). 
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Standard Power Transformers 


FOR RADIO AND AMPLIFIERS, AVAILABLE 
IN FLAT OR VERTICAL MOUNTINGS 
Except where stated all 230 V. Primary 


PT 1 150/1.50,V 30 Ma. Orv: 2 Amp. 
PT 2 220/220 V 40 Ma. ONSEN, 2 Amp. 
PT 3 260/260 V 60 Ma. O.3-.V 2 Amp. 
PT 4 280/280 V 60 Ma. 6'35V 2 Amp. 5 V 2 Amp. 
PIs 45 350/350 V 60 Ma. 6.3 V 2 Amp. V 2 Amp. 
PT =%6 157 eV 65 Ma. ropes tw 1 Amp. 
idl Foe 7/ 115/V 4 Wave 65 Ma. 
PT 8 280/280 V 80 Ma. 693.4. 3 Amp. 5 V 2 Amp. 
PT 9 310/31 ORV 80 Ma. 6.3 V 3 Amp. 5 V 2 Amp. 
PT 10 350/350 V 80 Ma. Osa, 3 Amp. 5 V 2 Amp. 
PTasll 3110/3109, 100 Ma. 6.3 V 4 Amp. 5 V 2 Amp. 
PT 12 350/350 V 100 Ma. 6.3 V 4 Amp. 5 V 2 Amp. 
PT 13 310/310 V 125 Ma. 6.3 V 4 Amp. 02 V3 Amp: 
PT 14 310/310 V 150 Ma. Orsay, S Amp. 5 V 3 Amp. 
Piee15 400/400 V 150 Ma. 6:3 VGh 5 Amp. 5 V 3 Amp. 
PT 16 400/400 V 150 Ma. Oran Vv el 2 Amp. 5 V 3 Amp. 6.3 V 4 Amp. 
PT 17 450/450 V 150 Ma. 6-34 VGI 2 Amp. 5 V3 Amp. 63 V 4 Amp. 
PT 18 450/450 V 200 Ma. 653 6V.Gia 2 Amp. 5 V3 Amp. 6.3 V 4 Amp. 
PT 19 500/500 V 200 Ma. 673° VCT 2 Amp. 5 V3 Amp. 6.3 V 4 Amp. 
PT 20 595/595 V 350 Ma. 
(500 V DC) Choke Input 
PT 21 890/890 V 250 Ma. 
(7502V3 DG) Choke Input 
Plame 2 2 OS ZOE 360 Ma. 6.3 V 10 Amp. 5 V3 Amp. _ Sec. Tapped 
240/240 V 
Suitable for use with either RCA or Philips TV Kits Primary 0.210, 220, 230, 240 V. 
PT 24 Pri. O-230-270 V 6:3aV. 5 Amp. 6.3.V 5. Amp... 5-Vis2seAmps 
Used in TV Receiver with Mains Rectification. 
PT 25 115 V 360 Ma. 12.6 V 5 Amp. CT used with Silicon Diodes in Voltage Doubler Circuit. 
PT 26 280/280 V 80 Ma. 6.3" V, 4 Amp. Ors oV aA. 
Plee27. 280/280 V 125 Ma. 6.3 V 5 Amp. CT 6:SaV ole A: 
PT 28 280/280 V 175 Ma. 6.3 V 4 Amp. CT 6:3°V-4°Al = GTS5evaaman 
PT 30 104 V 150 Ma. Or 3GN. 5 Amp. GH 
PT 31 126 V 125 Ma. 6:3.4N, 3 Amp. ClO Savane. 


SPECIALS MADE TO INDIVIDUAL NEEDS AT LITTLE EXTRA COST. 


AueKland Transformer Co. Ltd. 


20 EDEN STREET, NEWMARKET, AUCKLAND 


TELEPHONE 51-307 Telegrams: “TRANSFORMA,” Auckland 
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BOOK REVIEWS 


The first book for review 
this month is entitled ‘‘Printed 
and Integrated Circuitry, Ma- 
terials and Processes,’’ by T. D. 
Schlabach and D. K. Rider, both 
of Bell Telephone Laboratories. 
Published by McGraw-Hill Book 
Co. Inc. of New York. 


One of the most recent and 
staggering advances in the world 
of semi-conductor techniques is 
the use of micro miniaturization, 
encapsulated and _ printed  cir- 
cuitry and modular construction. 
In this book we find all the past 
and current approaches to the 
techniques used in printing and 
integrated circuits. 

There are four interdependent 
but separate sections; the first 
(Chapters 1 and 2) discusses the 
properties of various insulating 
““base’’ materials, covering the 
mechanical, physical, chemical, 
and electrical properties. 

The second section, including 
Chapters 3 to 7, details the pro- 
cesses leading to a complete 
printed circuitry assembly. Chap- 
ter 3 is entitled ‘‘Preparation of 
Drawings, Layout, Artwork.’’ 
Chapter 4, ‘‘Printed Wiring 
Board Processes,’’ details the 
various methods of etching, plat- 
ing, and the mechanical processes 
for making printed wiring, ete. 
Chapter 5 covers soldering, 
metallizing, and electrode _ posi- 
tions. Chapter 6 is entitled 
‘Board Fabrication Processes’’ 
and discusses topics such as 
shrinkage and other dimensional 
changes in the various types of 
laminates, also fabrication tech- 
niques for thermoplastics, ete. 

Chapter 7 is entitled ‘‘Environ- 
mental Protection,’’ and in this 
chapter we find discussion of 
potting and embedding processes, 
and materials, and encapsulating 
methods. 

We have already mentioned 
Chapter 8 and therefore pass on 
to Chapters 9 and 10 which illus- 
trate methods of evaluating the 
various materials, and processes, 
and the problems of packaging, 
that is the assembly and wiring 
of electronic components into 


packaged sub-assemblies by me- 
chanical means. 


The fourth and final block 
grouping, that of Chapter 11, 
which is written apparently by 
a co-author, H. J. Scagnelli, covers 
much of the essential information 
on integrated circuitry. It dis- 
cusses miniaturisation and micro- 
miniaturisation, the formation of 
thin film components and systems, 
and the production of these de- 
vices together with their packag- 
ing into integrated circuits and 
Systems. 

There are many pages of tech- 
nical references—some located 
at the end of each chapter—and 


-the book concludes with an ex- 


tensive appendix giving details 
of physical properties of materials 
used for printed circuit tech- 
niques. An _ extensive subject 
index rounds off a very interest- 
ing and practical text. 

Our copy by courtesy of the 
Publishers. 

—I.H.S. 


ELECTROMAGNETIC THEORY 
AND ANTENNAS, Proceed- 
ings of a Symposium held at 
Copenhagen, Parts 1 and 2 
(1840 pages). Pergamon 
Press, Oxford, 1968.. £10/10/- 
per set (U.K.). . 


The two volumes cover 125 
papers which were presented at 
Copenhagen in June, 1962, at a 
conference sponsored by the Inter- 
national Scientific Radio Union 
(URSI), the Technical University 
of Denmark, the Danish Academy 
of Technical Sciences and the 
Danish National Committee of 
URSI. Seventy of the papers 
presented are given in full and 
55 aS summaries only. In addi- 
tion the Welcoming Address by 
Julien Loeb, the chairman of the 
International Commission VI of 
URSI (in French), and a survey 
entitled ‘‘The Scientific Achieve- 
mentse ofits V. “Lorenz,” by. 
Mogens Pihl of the Institute of 
Theoretical Physics, University 
of Copenhagen, are included. 

As the title of the volumes 
indicates the emphasis throughout 


‘Several 


the contributions is on theory 
and the mathematical treatment 
of the problems dealt with is 
of high calibre, so that only post- 
graduate students could benefit 
from most of these papers. The 
volumes cover recent advances 
in the most important parts of 
the field. Each major topic is 
introduced by an invited paper, 
presented by international auth- 
orities in their subject. These 
special contributions form the 
basis for the invited and con- 
tributed papers of the particular 
topic. 

The general areas covered by 
the books are: 

Seattering and Diffraction 
Theory, Anisotropic and Strati- 
fied Media, Random Media and 
Partial Coherence, Surface Waves, 
Leaky Waves and Mode Propa- 
gation, Antenna Theory and 
Radiating Hlements, Antenna 
Arrays and Data Processing. 

The following topics are pre- 
sented in more detail: 

Diffraction of Radio Waves by 
Smooth Surfaces, Un- 
stable Transverse Modes of Drift- 
ing Charged Particles in a Plasma 
in a Magnetic Field, Scattering 
by Random Media, Backward- 


Wave Propagation in  Non- 
Periodic Waveguide Structures 
and Application of Selective 


Mode Coupling in the Solution 
to Biconical Antennas. 

It seems an impossible task 
for any reviewer of these two 
volumes to do justice to the 
wealth of material and the valu- 
able methods of approach given 
in the presentation of the various 
topics. However, it is self- 
evident that any research worker 
in the field of electromagnetic 
theory and propagation or inter- 
ested in radiation problems and 
modern antennae or array design 
must give these volumes serious 
consideration. It follows that 
both Industrial or Governmental 
Research Institutes working in 
these fields, and University De- 
partments dealing with these 
topics either in teaching or re- 
search, onght to make sure to 
have the two books in question 
available in their libraries. 

K. Kreielsheimer, 
Department of Physics, 
The University of Auckland. 
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NEW PRODUCTS: 


REVOLUTIONARY EXPERIMENTAL 
COMPUTER 

“Over 30 Million Orders Per Minute” 

The most important feature of the 
Marconi stand at the Instruments, Elec- 
tronics and Automation Exhibition at 
Olympia this year was a revolutionary 
new ultra-high speed computer, which 
will form the basis of the next genera- 
tion of computers to be produced by 
the Marconi Company. This computer, 
which is still at the early experimental 
stage, derives from air traffic control 
and military requirements and combines 
a number of advanced techniques to 


provide a desk-size unit which operates 
at ten times the speed of computers of 
comparable complexity currently avail- 
able. It has therefore ten times the 
potential on-line capacity. 
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NEW DISTORTION FACTOR 
METER 


Marconi Instruments Ltd. announce 
a new Distortion Factor Meter, Type 
TF 2331, featuring complete solid 
state design. Although normally pow- 
ered by a.c. mains, an external battery 
supply can be used. 

The input voltage range, for distor- 
tion measurement down to 0.05% D.F. 
on a direct reading meter of 0.1% full 
scale, is from 0.775 V up to 30 V r.m.s. 
The fundamental frequency rejection 
filter is tuned by a directly calibrated 
dial with fine controls so that virtually 
complete fundamental rejection can be 
obtained over a frequency range from 
DO c/s, top 20 ke/'s: 

Bandwidth for noise and _ distortion 
measurement is either 20 kc/s or 100 
kc/s. Indication of distortion factor is 
presented on the internal voltmeter; this 
can also be used independently with 
full-scale ranges of 1 mV to 30 V and 
a frequency range to 100 kc/s. An Lf. 
cut facility eliminates mains hum and a 
C.C.LF. type broadcast weighting filter 
enables effective noise assessment to be 
made. The input resistance is either 
a 600 © termination or high resistance 
from 10 kQ to 100 kQ depending upon 
the level. The voltmeter section has 
amplifier output terminals for oscillo- 
scope examination of the residual noise 
and distortion or the original signal. 


LATEST RELEASES IN 
AND ELECTRONIC EQUIPMENT 
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ELECTRICAL 


Used as an independent voltmeter, the 
input resistance is 1 MQ. 

The weight of the instrument is 15]b. 
It will be available in bench or rack- 
mounting forms. 


NEW PRECISION DIE-CAST 
OSCILLOSCOPE 
CLIFTON, N.J.—A new oscilloscope 
camera with the versatility and durable 
construction of the most expensive 
equipment is announced by Du Mont 
Laboratories, Divisions of of Fairchild 
Gamera and Instrument Corporation. 
The new camera is termed the type 
453, and it is also available in an “A” 
version (Type 453A) which includes 
hinging at the bezel for swingaway, and 
lift-off of camera for unobstructed view- 
ing of phenomena and ease of camera 
placement and removal. 
(Sample Electronics (N.Z.) Ltd.) 


RELAYS FOR ALL FORMS, INTEGRATORS 


AND TIME DELAY DEVICES TOGETHER 
WITH POWER SUPPLIES, SATURABLE 
REACTORS AND CONTROL GEAR. 


The series 1200 digital resettable electrical integrators can be used to determine the time integral of any 
physical variable which can be converted to a d.c.. voltage, typical applications being in the fields of 
process instrumentation, gas chromatography, and radiation measurement. 

The two features most often required, namely digital read-out and facility for resetting manually, have 
been incorporated for the first time in this series of integrators. 

Other features which will commend these integrators to users are:— 

Simple styling with easy-to-read numbers. 

Six-figure read-out combined with choice of four nominal voltages and a wide range of gear ratios. 


Dustproof enclosure. 
Front of panel mounting. 
Facility for operation of remote electro-mechanical counter. 


+ + % HH 


The 400 series 4 pole double throw relay illustrated is typical of the general purpose 
relays which are available for normal duty, high current, and high voltage applications. 
The magnetic circuit is fully treated to ensure minimum magnetic retentivity and highly 
efficient operation. A heavy copper shading ring is fitted to all a.c. relays and maintains 
freedom from magnetic noise. The armature incorporates a self-aligning hinge assembly 
and this enables the relays to withstand a high degree of vibration. 


General-Purpose Relays are normally fitted with fine-silver contacts to ensure low contact 
resistance and high thermal conductivity. The combination of these qualities restricts 
the temperature rise in the contact area to a minimum. For specific requirements, 
alternative contact materials can be supplied. MYCALEX moulded spacers provide high 
insulation resistance between fixed contacts and between contact blades. 


ELEKON 


(OVERSEAS) LTD. 


Illustrated Leaflets from 
Elekon (Overseas) Ltd. 
Phone 16-189 or write P.O. Box 5146, Auckland 
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PRECISION PRESSURE CONTROL- 

LER FOR TESTING AIRCRAFT 

EQUIPMENT 

Elliott-Automation’s new precision 
pressure controller combines in one in- 
strument the ability to carry out many 
essential tests on aircraft equipment. It 
can simulate heights, rates of change 
of heights, speeds and Mach numbers 
for testing the air-data systems ‘and 
flight instruments of both present and 
future aircraft. It is intended for check- 
out on the flight line either by itself 
or with automatic checkout equipment, 
as well as for workshop and factory 
use. It is also valuable as an accessory 
for aircraft simulators and ground rigs. 
Listed as Type 64D 1500 and developed 
by the Precision Test Equipment Divi- 
sion, it is self-checking and will oper- 
ate at large load volumes and under 
higher leakage rates. Pitot and _ static 
pressures can be set up either auto- 
matically or.manually by simple switch 
controls and can then be maintained 
automatically by servo systems. It is 
equally suitable for test applications in 
other industries in which pressures have 


to be set and maintained with a high 


degree of accuracy and _ stability. 
Optional extras include a remote con- 
trol unit useful on flight line and pre- 
set pressure reference points which im- 
prove accuracy still further at the point 
chosen. 


DESIGNERS HANDBOOK ON HIGH- 
VOLTAGE SILICON RECTIFIERS 
PUBLISHED BY WESTINGHOUSE 

A 229-page handbook on_high-volt- 
age silicon rectifier characteristics, ap- 
plications, and design considerations has 
been published for design engineers by 
the Semiconductor Division of the 
Westinghouse Electric Corporation. 

A 13-page section covers design cri- 
teria for selecting high-voltage stacks 
and a 98-page section discusses specific 
applications of high-voltage silicon recti- 
fiers. Other sections dealing with 
corona, reliability, terminology, and 
high-voltage assembly ratings and de- 
vice specifications are included. 

Copies of this Handbook can be ob- 
tained at cost by ordering from the 
Sales Promotion and Advertising Divi- 
sion, Westinghouse Electric International 
Company, 200 Park Avenue, New York, 
NLY.,. U.S.A. 


SEMICONDUCTOR CONTROLS FOR 
STANDARD A.C. INDUCTION 
MOTORS 


An A.C. variable frequency drive 
taking power from semi-conductor static 
control equipment has been produced 
by the Control Gear Division of Eng- 
lish Electric and is believed to be the 
first of its kind. 

It has been fitted to a machine tool 
at the Central Electricity Generating 
Board’s research laboratories at Berke- 
ley, Gloucestershire, where it is pro- 
viding a 20:1 speed range on cutterhead 
and feed mechanisms with its speed hold- 
ing characteristic comparable with any 
conventional variable speed drive. 

Hitherto most electrical variable 
speed drives have had to use a D.C. 
motor, with the disadvantages of main- 
tenance on commutators and brush gear 
and the difficulty of making flameproof 
versions. This newly developed drive 
uses a standard A.C. squirrel cage 
motor, which is by far the most com- 
monly used motor in industry, having 
the advantages of being simple, robust, 
cheap, almost maintenance free, and 
easily produced in a flameproof en- 
closure. 

The control system, which is essen- 
tially static and has no moving parts, 
uses thyristors. (The new internation- 
ally adopted name for the silicon con- 


trolled rectifier). 

This form of control is at present 
costly for the lower horsepower ratings 
because of the high cost of the semi- 
conductor devices but there are appli- 
cation requirements which can _ justify 
the use of the system, especially indus- 
trial or flameproof drives in the paper, 
rubber, chemical, petroleum, plastics, 
artificial fibre, and cable industries. The 
system can thus be used in a scheme 
where the operation of several motors 
has to be synchronised or the environ- 
ment with moving parts. 

At higher horsepower ratings these 
drives are much more attractive and are 
rapidly becoming comparable in cost to 
other forms of variable speed drives and 
as the control equipment is static there 
is far less maintenance than on equip- 
ment than on equipment with moving 
parts. 


NEW ELECTRONIC SORTER TO 
SPEED AUSTRALIAN MAIL 


A new electronic sorting system cap- 
able of handling over 200,000 letters an 
hour is being developed and built by 
Telephone and Electrical Industries Pty. 
Limited, a major Australian telecom- 
munications company operating within 
the Plessey Group. 

The system incorporates a magnetic 
memory drum store and is claimed to 
be one of the most advanced of its 
kind in the world. It will be installed 
in the Australian General Post Office’s 
new Mail Exchange which is at present 
under construction at Redfern, near 
Sydney. 


eaecis 


MALMSTADT - ENKE INSTRUMENTATION LABORATORY 
This laboratory was designed by Heathkit in conjunction with Messrs. Malmstadt 
and Enke and is intended for the use of those Scientists whose daily work brings 
them into contact with Electronics and electronic instruments, but who are not 


science 


use of the ‘equipment, 


qualified in the electronics field. 

It is hoped that by devoting a short amount 
of time to experiments with the laboratory these 
people will gain a good basic knowledge of electronics 
and so enable them to make better use of the 
equipment they use in their daily work. 

The laboratory is also intended as the nucleus 
of an electronic laboratory for the teaching of 
in schools, colleges, universities and for 
private use in technician training. 

In addition there is a book which comes as 
part of the laboratory, but can also be bought 
2 separately, containing complete instructions for the 
as well as experiments, lectures, questions and answers, 


making it equally suitable for private or classroom instruction. 

All connections can be made with special solderless terminals so that the 
equipment may be used over and over again. 

Full details are available from P. H. Rothschild & Co. Ltd. Lower Hutt. 


(See page 8.) 
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IMPROVED COPPER-CLAD PLASTIC 
LAMINATE FOR “PRESSED IN” 
PRINTED CIRCUITS 


FORMICA copper-clad laminate, grade 

JCC 22 has greater resistance to plating 

solutions and a higher foil-to-laminate 

bond strength than its predecessor 
DCC 22 


A new grade of Formica copper-clad 
industrial laminate for “pressed in” 
printed circuits is used in applications 
where a moving contact will be required 
to pass over the surface of the con- 


grade 


industrial 
DCC 22 and is received by the custo- 


ductor. It replaces 
mer in a semi-cured state. After the 
circuit has been etched out from the 
copper cladding, it is pressed into the 
laminate under heat to produce a flush 
circuit. The heat and pressure also 
complete the cure cycle of the material 
known as JCC 22. 


The new laminate is made from 
sheets of bleached Kraft paper impreg- 
nated with a phenolic resin before being 
consolidated by heat and pressure into 
homogeneous boards 48 inches (122 
cm) long by 36 inches (91 cm) wide and 
0.031-0.5 inch (0.79 mm-12.7 mm) 
thick. It is clad with copper foil ap- 
proximately 0.0014 inch (0.0355 mm) in 
thickness. When fully cured, the base 
material with the copper foil removed 
exhibits mechanical and electrical pro- 
perties which meet all the requirements 
ola BSSalis/ maby penie 


Fig. 1: Shows a Micro Second Chron- 

ometer by Rank-Cintel Ltd. This in- 

cludes a number of printed circuits on 

Formica DCC 20 grade of copper clad 

Jaminate which can be_ interchanged 

simply, as shown, by pulling them out 
by hand. 


INDUSTRIAL AND POWER TUBES 
TECHNICAL GUIDE PUBLISHED 
BY WESTINGHOUSE 


A 28-page Industrial and Power 
Tubes Technical Guide has been pub- 
lished by the Westinghouse Electronic 
Tube Division. It presents detailed in- 
formation on application and technical 
specifications for industrial and special 
purpose tubes. An _ eight-page direct 
interchangeability list for industrial, 


transmitting and special purpose tubes 
is also included. 

Copies can be obtained at cost from 
the Sales Promotion and Advertising 
Division, Westinghouse Electric Inter- 
national Company, 200 Park Avenue, 
New York, N.Y., U.S.A. 

* * 


EDAC has much pleasure in an- 
nouncing that Digital Measurements 
Limited of the United Kingdom have 
appointed them as their sole representa- 
tives in New Zealand. 

This outstanding British company 
has long been noted for the high quality 
and reliability of their instruments and 
systems, and the instrument illustrated 
above is a fine example from _ their 
range. 

Amongst their many products, we 
must particularly mention their range 
of superb Digital Voltmeters which 
with their Optical Shaft Encoders, 
Solenoid Operated Electric Typewriter 
and 6 decade and 7 decade Low Level 
Scanners, can be used in module form 
to cdnstruct high quality data Log- 
ging Systems. 


TV TAXI IN CHICAGO 


Chicago—Taxi cabs in this city are 
offering passengers an extra added 
attraction. Sony Micro TV sets have 
been installed in the back seat of about 
one hundred cabs. “This is modern 
living,” the cab operator said. 


NEW DC NANOVOLTMETER MEAS- 
URES 10 NANOVOLTS (10-8 V) 
FULL SCALE TO 100 MILLIVOLTS 


A new dc nanovoltmeter that fea- 
tures a sensitivity from 10 nv (10-8 v) 
full scale to 100 millivolts in 18 over- 
lapping ranges is announced by Keithley 
Instruments Inc., Cleveland, Ohio. 
Keithley Model 148 measures and/or 
amplifies very small dc voltages and, 
by means of a zero-suppression feature, 
measures small changes in dc voltages. 
One hundred times full scale may be 
suppressed. 


The new instrument, which can be 
completely isolated from the ac power 
line, features high line-frequency rejec- 
tion, an accuracy of 2% of full scale 
on all ranges, and higher input resist- 
ance and faster response time than a 


galvanometer system. It has a+1 volt 
dc, 1 milliampere output to drive other 
instruments; accuracy at output is 1% 
of full scale. 

The model 
Measuring small 


148 may be used for: 
temperature  differ- 
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ences, mall-effect studies, measuring 
contact potentials, making Bolometer 
measurements, and also as a null detec- 
tor for bridges and so on. 

(Sample Electronics (N.Z.) Ltd.) 


NEW CARIBBEAN COMMUNICA- 
TIONS SCHEME 


Marconi’s have received instructions 
from Cable and Wireless Ltd. to pro- 
ceed with the supply of equipment for 
a major multi-channel tropospheric 
scatter and microwave link system 
connecting the Windward and Leeward 
Islands in the Eastern Caribbean and 
providing greatly improved telephone 
communications within the Eastern 
Caribbean and ultimately to the Com- 
monwealth and to the rest of the world. 


TRANSISTOR CURVE TRACER 


Characteristics of transistors, silicon- 
controlled rectifiers, diodes and tunnel 


‘diodes can be tested and displayed by 


a transistor curve tracer introduced by 
an English company. Designed by the 
company’s Radar and Communication 
Instruments Division to be used with 
general-purpose oscilloscopes, it pro- 
vides information in a convenient form 
for circuit designers and for instruc- 
tional purposes. It is particularly suit- 
able for on-line testing applications in 
the production of semi-conductor com- 
ponents and in the manufacture of 
equipment incorporating these devices. 
Even unskilled operators can _ select 
matched pairs of components easily and 
quickly. It contains the necessary sup- 
plies and wave form generators to gen- 
erate equal steps of voltage or current 
to the input of the device under test 
and to sweep the collector voltage on 
each step of input signal. The instru- 
ment is small and easily carried. the 
size being 10 x 9 x 7 inches and weight 
15lb. Price is slightly over £100. The 
size and cost of the display required can 
be chosen to suit the application. 


Printed for the publishers, The Magazine Press Ltd., Lumley House, 10 High St., Auckland, C.1, by Farrell Printing Ltd.. 


69 Carr Rd., Mt. Roskill, Auckland. 
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R98 T.V. POWER TRANSFORMER 


For R.T.V. & H. 1959 and later T.V. Sets. 
Delivers 260v @ 300mA D.C. Full wave volt- 
age doubler. 
230:115v A.C. @ 300mA D.C. 
:12.6v C.T. @ 5A (2 windings ea. 6.3 @ 
5A). 
:0—6.3—7.5—9 @ .6A. Picture tube wind- 


ing. 
Choke:—C36. Use 400v P.I.V. Diodes. 


R1 tereo Power Transformer 
R.T H. Aug. 60. 7w Stereo. 
23 v @ 150mA. D.C. 


:104v @ 150mA D.C. Voltage doubler Rect. 
<6.3V C.1..@ 5A. 
Choke:—C42. Use 400v P.I.V. Diodes. 


R104 Stereo Power Transformer. 10w 


320v @ 320mA. Voltage doubler Rect. 
230:130v @ 320mA. 

:6.3v @ 6A. 
Choke:—C49. Use 500v P.I.V. Diodes. 


R105 T.V. Power Transformer For Philips T.V. 
Kitsets 


220v @ 420mA D.C. Voltage Doubler Rect. 
230:106v @ 420mA D.C. 
:6.3v @ 10A. 
:0—6.3—7.5—9 Ov @ 0.3A. Picture tube 
Winding. 
Choke:—C45. Use 400v P.I.V. Diodes. 


R106 T.V. Power Transformer for Philips T.V. 
Kitsets 


This type similar to R105 but less Picture 
Tube boost taps. Main Fils. 12.6v C.T. @ DA. 
220v @ 420mA D.C. Voltage Doubler Rect. 
230:106v @ 420mA D.C. 

:12.6v C.T. @ 5A (2 windings 6.30v @ 5A 

each). 

:6.3v @ .3A Picture tube winding. 
Choke:—C45. Use 400v P.I.V. Diodes. 
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|| SILICON DIODE POWER TRANSFORMERS 
A AVAILABLE FROM BEACON RADIO LTD. 


R108 Small Stereo Headphone Power 
Transformer 


250v @ 22mA D.C. 

230:110v @ 22mA D.C. Voltage doubler Rect. 
:6.3 @ 0.86A. 

Choke:—C41. Use 400v P.I.V. Diodes. 


R110 T.V. Power Transformer. For Philips T.V 
Kitsets 


This transformer uses full wave bridge recti 
fier. Requires no limiting resistor unlike 
equivalent voltage double types, also has ad- 
vantage of no insulated capacitor and lower 
ripple output with smaller choke. 
Output 220v @ 420mA D.C. 
230:172v @ 420mA D.C. Full wave bridge 
Rect: 
:12.6v C.T. @ 5A (2 only 6.3v winding @ 
DA). 
:6.3v @ .3A Picture tube winding. 
Choke:—C50. Use 400v P.I.V. Diodes. 


R111 T.V. Power Transformer 


Similar to R110 but for R.C.A. type Kitsets. 
260v @ 350mA from Rect. 
230:207v @ 350mA D.C. Full wave bridge 
Rect. 
:12.6v C.T. @ 5A (2 only 6.3v windings 
each 5A). 
:6.3v @ 0.6A. Picture tube winding. 
Choke:—C42. Use 400v P.I.V. Diodes. 


R112 Oscilloscope Power Transformer 


R.T.V. & H. 1963. Calibrated. 
230:110v @ 80mA D.C. Full wave voltage 
doubler. 
:6.3v @ 2.4A. 
:6.3v @ 1A. 
:'6.3v @ 1A. 
Use 400v P.I.V. Diodes, 


BEACON RADIO LIMITED 


Corner Brown and Fitzroy Sts., Ponsonby, Auckland. P.O. Box 2757. Telenhone 16-164 (3 lines) 
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When the problem is the 
lowering of temperature, it’s 
a matter of cold logic to use 
‘ARCTON’ chlorofluorohydro- 
carbon refrigerants from 
1.C.l. They’re of consistent 
high quality and low mois- 
ture content; and they’re 
non-toxic, non-corrosive and 
non-inflammable. 


You'll find a_ refrigerant 
ideally suited to your par- 
ticular needs in the wide 
‘ARCTON’ range. 


If you would like detailed 
information on ‘ARCTON’ 
Refrigerants and their f 
application, write to 
1.C.1. (N.Z.) Ltd. 


REFRIGERANTS 


Electric Refrigeration N.Z. Ltd., 210-214 Lambton Quay, Wellington. N. O. Pierson Ltd., 27a Southwark St., Christchurch. 


ose 


Ellis Hardie Syminton Ltd., Fanshawe St., Auckland. Refrigeration Engineering Co. Ltd., P.O. Box 12072, Auckland, $.E.6. 

Ellis Hardie Syminton Ltd., Thorndon Quay, Wellington. Refrigeration & Heating Engineers Ltd., P.O. Box 976, Dunedin. 

Ellis Hardie Syminton Ltd., P.O. Box 1569, Christchurch. Seal Unit Service Ltd., Holland Street, Wellington. 

Frigidaire Div. of General Motors N.Z. Ltd., P.O. Box 795, Wellington. H. Simpson Ltd., P.O. Box 583, Christchurch. 

A. W. McDonald Ltd., 5-7 Weld Street, Auckland. Simpson-Kane Refrigeration Ltd., 86 Vivian Street, Wellington. 

Allan Newbold & Co. Ltd., Thorndon Quay, Wellington. Spicers Home Appliance Centre Ltd., 93 Bridge Street, Nelson. 

G. E. Patton Ltd., P.O. Box 92, Christchurch. and from a New Zealand-wide network of authorised Frigidaire Dealers. 

IMPERIAL CHEMICAL INDUSTRIES (N.Z%): Uae 
P.O. Box 900 P.O. Box 1592 P.O. Box 1486 
AUCKLAND WELLINGTON CHRISTCHURCH 
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